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A GREAT PACIFIC COAST SHIPBUILDING PLANT. | which hasgained the famous appellation of the Golden | ments representing two-thirds the value of the Brook- 
The extensive iron and steel working establishment | Gate, forming, as it does, a magnificent and easily de-| lyn yard. 

shown below, with its great facilities for the building | fensible entrance to one of the noblest harbors in the| The Union Iron Works had its small beginning in 
of high-powered modern war ships, covers an area of| world. The city of San Francisco lies partly on the | the first foundry, scarcely more than a blacksmith 
twenty-three acres in South San Francisco and on San strait and partly on the bay, and the latter is con-| shop, started in San Francisco by Peter Donahue, in 
Francisco Bay, which is here about seven miles wide. nected by a strait on the north with San Pablo Bay, | 1849. In 1865 the firm name was changed to Prescott, 
The bay is about forty miles long and twelve miles | at the head of which, about twenty miles distant from | Scott & Co., and in 1885 the business was removed frou: 
wide in its widest portion, and is connected with the | the city, is Mare Island, where there is a United States | the city proper to the larger site at present occupied 
Pacific by a strait five miles long and one mile wide, navy yard, with buildings, machinery, and improve-! in South San Francisco, the style being changed to the 
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Henry T. Scott, vice-president and treasurer ; and Irv- 
ing M. Seott, general manager. 

The full equipment of the works for the special pur- 
pose of building iron and steel ships, and armored war 
vessels of the greatest power, has been so recent that 
it is believed the plant in these respects is fully equal 
to that of any other establishment in the United 
States, and will compare favorably with any other in 
the world. The buildings, except the sheds, are all of 
brick, and cover an area of more than four acres, the 
covered works, including ship yard, slips and dry dock, 
embracing an area of nine acres. The fitting, erect- 
ing, boiler shops and foundry are all spanned by 
heavy traveling cranes, to lift from twenty to fifty tons 
each, and the equipment includes special machine 
tools in large variety, some of them weighing over 
100 tons each. The works are underlaid throughout 
with a high pressure hydraulic system, employed in 
lifting, forging, riveting, shearing, etc., and an ample 
electric light plant supplements the abundant light 
and ventilation afforded by well planned construction. 


An interesting feature of the works is the great hy-| ,§ 


drulic dry dock and slip, having an area of 30,450 
square feet. A working force of fifteen hundred hands 
is employed in the various departments. 

The building of mining machinery was for a long 
time the principal business of the establishment, and 
in this specialty the Union Lron Works continues to 
hold a leading position. From these works have been 
sent out the principal proportion of the mining ma- 
chinery for the great Comstock mines, and most of the 
other mines in Montana, Utah, Mexico, and all through 
the Pacific Coast and Territories, as well as in South 
America and other parts of the world where mining 
eperations are carried on upon a large scale. The 
making of compound engines, stationary and marine, 
early formed a leading branch of the business, and it is 
one in which the company have, in late years, ob- 
tained a degree of excellence which places them, by 
general acknowledgment, among the prominent engine 
builders of the country. 

But it is rather on account of the contracts under- 
taken by the Union Iron Works in the building up of 
our new navy that the establishment now occupies a 
position of so much general interest. Here were built 
and equipped the highly successful cruisers Charleston 
and San Franciseo, and here also was built the moni- 
tor Monterey, now receiving her finishing touches, and 
being supplied with what are believed to be some of 
the most perfeet of high-powered guns yet made any- 
where. In addition to this work there is now on the 
ways one of the largest of the new battle ships, the 
Oregon, to have a displacement of 10,000 tons, and to 
cost, exclusive of armament, nearly four million dollars. 
She will carry four 13-inch breech-loading rifles, weigh- 
ing sixty tons each, and protected by seventeen inches 
of armor, and will have seven tubes for the discharge 
of torpedoes. Work upon this vessel is now being 
energetically pushed forward, and the company will 
unquestionably be active competitors for any further 
work the government may have to offer upon the 
various war vessels yet to be built. 

- >+e oo — — 
The Tinkeriag Crank. 

There is a great deal of truth in what the Manu/fac- 
turers’ Gazette says about some men who never seem 
to be happy and contented unless they are tinkering. 
They are always watching for a chance to use a monkey 
wrench or hammer, and not only waste valuable time, 
but do more toward spoiling the machinery in their 
ehange than years of constant wear will everdo. Ifa 
machine is out of order, or there is some part that needs 
tightening up or repairing, the tinkerer takes his 
monkey wrench and screwdriver and goes at it, regard- 
less of where or what the trouble is. He spends an 
hour or two twisting and turning nuts and bolts, and 
when he gets tired of this amusement concludes that 
everything is all right and starts up the machine, only 
to find that he has not improved it any by tinkering. 
Then be goes at it again. Such men are not profitable 
workmen. The competent and experienced man never 
tinkers. If the machinery needs fixing he does not go 
about it in a haphazard manner, but looks it over care 
fully until he locates the trouble, and then does what 
is needed, without making a bad matter worse by act- 
ing upon the supposition that because one part is out 
of order the whole machine needs tinkering. 

endian 
Brooklyn iInetitute of Arts and Seclences, 

According to the report of the Brooklyn Institute of 
Arts and Sciences, the present membership numbers 
3.808, showing an increase of 1,089 over the member- 
ship of 1891. 

The membership is divided up as follows among the 
different departments : 

Archeology, 115; architecture, 255; astronomy, 118 ; 
botany, 14; chemistry, 185; electricity, 215; engineer- 
ing, 126; entomology, 5); fine arta, 361; geography, 
137, geology, 140; mathematics, 47; microscopy, 188; 
mineralogy, 117; musie, 114; painting, 80; philology, 
442; pedagogy, 206; photography, 170; physies, 154. 
politica! science, 404; psychology, 144; zoology, 67. : 
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The Frederick William Padgham Free Scholarship 
/in Mechanical Engineering has recently been estab- 
lished in Sibley College by Mr. Amos Padgham, of 
Syracuse, N. Y., in memory of his son, lately deceased. 
The young man was a graduate of the public schools 
of Syracuse, an apprentice with Professor John E. 
Sweet, and, later, a graduate of Sibley College and 
Cornell University. He was employed after his gradu- 
ation by the C. W. Hunt Co., of New York City, and 
made for himself an excellent record. He died sud- 
denly, of typhoid fever. He was an only son, and this 
beautiful monument is erected by his father in his 
memory as the best and most permanent, as well as 
the most useful, possible. 

The provisions of the deed of gift are that it shall be 
open to competition, first, to scholars from the public 
schools of Syracuse; next, none such appearing, to 
any competitors from the State of New York. The 
superintendent of schools of Syracuse and the princi- 
pal of the high school in that city are to be kept 
informed of the opportunity thus offered their scholars 
to enter upon a course of study in mechanical engineer- 
ing in Sibley College. 

This adds one more to the already long list of scholar- 
| ships at Cornell. The State provides one at each 
| 


le annual examination in each assembly district. Five 


hundred and more young men and women are enjoy- 
ing these opportunities, for which the State pays sim- 
ply the interest on about a half million dollars which 


e6 | it holds as the proceeds of the sales of the land grant 


of the Morrill Act of 1862. More correctly, the State 
receives, through the generosity of the United States, 
and at no cost to itself, 512 scholarships in Cornell 
University. The university receives about $50 each 
for them, and pays out about $300, annually, to pro- 
vide them. The State has, as yet, contributed nothing 
to this cause out of its own treasury. There are, be- 
| sides the above, about fifty other scholarships granted 
|by the members of the early boards of trustees, by 
President White, and by other private contributors. 
The State scholarships give free tuition, and the others 
pay to the successful competitor for them $200 a year, 
which suffices, usually, to pay all necessary costs at 
There are, also, at Cornell, fifteen 
university fellowships, paying from $400 to $500 each. 
Those taking the higher grade of fellowship are often 
' allowed to travel abroad for study. There would seem 
to be little reason for the son or the daughter of any 
citizen of the State of New York failing to secure an 
opportunity to obtain a good education, either liberal 
or technical, or both, at Cornell University, if really 
possessing talent and character. All the university 
scholarships and fellowships are named for their givers, 
or in accordance with their wishes, and thus constitute 





} the most beautiful and durable of monuments to the 


men thus honored. 
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NITRIC ACID BACTERIA. 
The development of bacterial study during the last 
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‘ few years has been very striking. The methods of at- 


tack supplied by the gelatine culture, divided plate and 
microscope brought the subject within the scope of 
ordinary laboratory manipulation, and ‘took it to a 
certain extent out of the region of the recondite, which 
is so unfavorable to rapid study and early acquirement 
of results. The most extensive processes of decompo- 
sition and fermentation are now found to depend upon 
these exceedingly minute beings. Insignificant as they 
are in size, they derive their importance from their 
numbers, from their enormously rapid propagation— 
twenty minutes sometimes answering for the lifetime 
of a complete generation—and from their power of 
bringing about with certainty some of the most diffi- 
cultof chemical combinations. 

The production of ammonia or of nitric acid from 
the nitrogen of the air has long been a dream with in- 
ventors. Hitherto neither combination has been prac- 
tically effected, and they have seemed almost impossi- 


™™* | pilitie, It was found inexplicable in view of this fact 
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that some plants seemed to derive nitrogen from the 
air, for it was not easy to see how their green foliage 
could effect the fixation of nitrogen. 

This problem of the fixation of atmospheric nitrogen 





i361 | by plants has been a much-debated subject for many 


years. Here the bacteria have appeared in the benefi- 
| cent role of nourishing and supporting plant life. It 
|has been found that plants undoubtedly do absorb 
the nitrogen of the air, so that it enters into the com- 
binations of their tissues, and this power is dependent 
on the presence of certain bacteria about their roots. 
If the soil is void of these colonies of low organisms, 
then no fixation of atmospheric nitrogen occurs. The 
presence of these microbes is indicated by swellings 
and tuberosities on the roots, which tuberosities are 
thickly colonized with the microbes, but these swell- 
ings are to be taken rather asa sign of health than of 
disease. 

Again, for different plants it has been found that dif- 
ferent organisms are essential, or at least that for each 
plant there is an especially beneficial form of microbe 
, that supplies it more thoroughly with nitrogen than 
any other. The importance of these operations can- 
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not be overestimated. The nitrate beds of Chile, 
presenting the accumulated wealth of geological ages, 
are being rapidly depleted to supply nitrogen to the 
crops of Europe. The distillation of coal in our gas 
works gives a small amount of ammonia as a by-pro- 
duct, which is saved #nd utilized also asa fertilizer. 
Slaughter house refuse and ground fish from which 
oil has been extracted are other sources of nitrogen 
which are used in fertilizers. Toall this there must be 
an end, for it is all essentiat'y destructive. But if we 
can cultivate microbes which will draw upon the ex- 
haustiless air for nitrogen, and will then feed plants 
therewith, the nitrogen problem of the fature, one des- 
tined to be as serious as the coal problem will be, may 
eventually be disposed of. 

While nitrogen in fertilizers is very often supplied 
in combination with hydrogen as some compound of 
ammoniacal type, the plant cannot absorb it until it 
has become oxidized into nitric acid. This process is 
termed nitrification. It has recently been found that ni- 
trification is dependent on bacterial agency, and that to 
produce nitric acid from ammonia compounds two dis- 
tinct bacteria are required. One performs the first and 
most difficult step, and combines the nitrogen with 
enough oxygen to form nitrous acid. The next mi- 
crobe takes up the incomplete work and adds enough 
oxygen to the molecule of nitrous acid to form nitric 
acid. In this form it is quickly absorbed by the plant. 
The absorption is so rapid that only traces of it can be 
found in soil in which vegetation is growing. 

The nitrification process is one of destruction as well 
as of building up. The ammonia type molecules are 
destroyed and in their place the nitric acid ones are 
built up. The offensive products of sewage, the pro- 
ducts which nourish disease germs, and which with 
every probability we may recognize as the supporters 
of typhoid fever and other infections, are of the am- 
monia type. In the nitrifying organisms we have the 
agents for destroying the injurious products of sewage. 
If proper conditions are supplied, the army of micro- 
scopic beings will attack and destroy the disease germs, 
or at least their nutriment, and will transform the 
noxious sewage into a valuable fertilizing agent. 

Some of the advanced processes of sewage treatment 
are based on these facts. The sewage is delivered 
over the surface of the land and allowed to percolate 
through it. If supplied in proper quantity, the nitri- 
fying organisms are supplied with nutriment and dis- 
pose effectually of the sewage. The great point is be- 
lieved to consist in a proper rate of supply of material. 
Too little sewage will starve the microbes, while too 
much must not be supplied for them to dispose of. 

Potassium nitrate, or saltpeter, is made in nitrifica- 
tion beds. Animal refuse of all kinds is mixed with 
mortar and lime, and the heap is watered with liquid 
manure, and eventually the saltpeter formed is washed 
out of it, and is recovered by crystallization. The 
agents that produce the salt are the bacteria, whose 
part in settling the destinies of nations by making salt- 
peter may now be recognized. The great storehouse 
of nitrates, the South American nitrate beds, were 
probably produced in a similar way in the past, and 
wars are being fought, and sulphuric acid is being 
made, through the agency of the products of the work 
of the bacteria of the past. 

The quick succession of generations, which are some- 
times less than half an hour in duration, seems to offer 
the biologist a field for studying changes in life due to 
environment. But little has been done here. To a 
limited extent a change can be produced in the consti- 
tution of some microbes, but the degree of development 
is very small. 
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THE FORTY-FIRST ANNUAL MEETING OF THE AME- 
RICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 

The annual meeting of the A. A. A. 8. for the present 
year will be held in the city of Rochester, N. Y. The 
University of Rochester will be the place of meeting, 
by the courtesy of the trustees of that institution. 
The meeting will begin on Tuesday, August 16, and 
daily sessions are recommended by the council for the 
17th, 18th, 19th, 22d, and 28d of August, from 10 to 12 
A.M. and2to5P.M. The meeting will be called to 
order by the retiring president, Prof. Albert B. Pres- 
cott, of Ann Arbor, Mich., who will introduce the 
president-elect, Prof. Joseph Le Conte, of Berkeley, 
Cal. The usual addresses of welcome, announcements 
of committees, ete., will be followed by organization of 
the sections under the vice-presidents as follows : Sec- 
tion A, astronomy and mathematics, J. R. Eastman ; 
Section B, physics, B. F. Thomas ; Section C, chemis- 
try, Alfred Springer; Section D, mechanical science 
and engineering, John B. Johnson; Section B, geology 
and geography, H. 8. Williams; Section F, biology, 
8S. H. Gage; Section H, anthropology, W. H. Holmes ; 
Section I, economic seience and statisties, 8, Dana 
Horton. Public addresses and excursions will be in- 
cluded in the programme, which is not yet fully férm- 
ulated. Before the meeting, the American Microscopi- 
cal Society will hold its annual meeting, August 9, 10, 
11, and 12, under the presidency of Prof. M. E. Elwell, 
of Chicago, Ii, and the Geological Society of America, 





re-| on August 15 and 16, will hold its annual 





Scientific American, 


meeting 


their annual meetings. Further particulars may be 
obtained by addressing Secretary F. W. Putnam, 
Salem, Mass. 


POSITION OF THE PLANETS IN JULY. 
MARS 
is morning star. He is by far the most important mem- 
ber of the solar family in July, for, at its close, he is 
within four days of the opposition so long anticipated. 
The reason why he comes so near the earth at the pre- 
sent opposition may be simply stated, and, as these 
conditions occur only at intervals of fifteen or seven- 
teen years, great importance is attached to them. The 
earth is in aphelion on July 1, when she is 3,000,000 
miles farther from the sun than she was when in _peri- 
helion on January 1. Her eccentricity, or the distance 
between these two points, is comparatively small, and 
is of little account, her orbit being almost a circle. 
Such is not the case with Mars, whose eccentricity is 
the largest of any planet in the system excepting Mer- 
eury. Mars is in perihelion on September 7, when he 
is 18,000,000 miles nearer the sun than when in aphelion. 
If the earth is nearly at her greatest distance from the 
sun and Mars is nearly at his least distance from the 
sun when an opposition occurs, the two planets must 
approach each other. 
the coming opposition when Mars, the earth, and the 
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sun are in line, with the earth in the middle, Mars be- 


near at this time, it is possible for him to approach 
nearer, as he would if his opposition and perihelion 
were coincident. The opposition of 1877 took place 
nine days after perihelion, and was made illustrious by 
the discovery of two Martian moons. The opposition 
of 1892 will take place thirty-four days before perihelion, 
the conditions not being quite as favorable. 

Our nearest outside celestial neighbor will, however, 
make a majestic appearance as he comes into view 
above the southeastern horizon on July evenings, mar- 
velous in size, glowing with ruddy light, and brilliant 
in the martial colors that denote his imperial rank. 
Observers with the unaided eye cannot fail to be im- 
pressed with his unusual size and luster. The chief 
interest of the occasion will, however, center around 
the teiescopic Mars, and the most powerful instruments 
in the world will be directed toward his ruddy face. 
Much will be expected from the Lick Observatory, 





although the astronomers there have failed thus far to 
see the double canals on the Martian disk, which have 
been perceptible. to four European observers, Schiapa- 
relli, Perrotin, Terby, and Stanley Williams. It must 
be remembered that the Martian supremacy of 1892, 
which culminates at opposition, August 4, continues 
only about two months, through July and August, the 
months preceding and following the greatest event of 
the year. The planet is small and traveling rapidly away 
from the earth, soon becomes dwarfed by distance, 
and returns to his ordinary medivucrity. Many observers 
will remember the opposition of 1877, a few will remem- 
ber that of 1862, the attention of the whole civilized 
world will be drawn to that of 1892; but when the next 
grand opposition of 1909 comes round, half of the pre- 
sent inhabitants of the earth will have looked their 
last upon the glory of the heavens as seen from this 
planet ; half a generation will have passed on. 
THE OCCULTATION OF MARS. 

The moon increases the interest aroused by the near 
approach of Mars in occulting the planet, the phenom- 
enon being visible in this vicinity, and the time favor- 
able for observation. The occultation occurs on the 
11th, when the moon, two days after the full, with her 
bright edge foremost, hides the planet from view. The 


The emersion takes place on the 12th at0 h.7m. A. M., 
the occultation continuing 1h. 2m. Wegive the data 
in Washington mean time, as at other places the time 
will vary on account of the moon’s parallax, or her dif- 
ference in direction when seen from different points. 
Our satellite, in almost full-orbed radiance, will ap- 
proach the ruddy planet, almost, if not quite, putting 


An opera glass will be an effective aid in observing 
the phenomenon, but a telescope will be far better. | 
The right ascension of Mars on the Ist is 21 h. 25 m., 
his declination is 20° 32’ south, his diameter is 21°.8, and 
he is in the constellation Capricornus. 

Mars rises on the ist at 9h. 58m. P.M. On the 3ist 
he rises at 7 h. 52 m. P. M. 

JUPITER 


is morning star. If Mars take the precedence, Jupiter 
ranks next, for an important event oecurs in his July 





The giant planet then reaches that point in his vast | 





under the presidency of Mr. G. K. Gilbert, of Washing-' event can occur only once in about twelve years, the 
ton, D. C. On the two last named days the Society time of Jupiter's revolution. His last perihelion pas- 
for the Promotion of Agricultural Science, under the sage was in 1880. If his perihelion and opposition 
presidency of Prof. I. P. Roberts, of Ithaca, N. Y.,and occurred at the same time, the planet would be at his 
the Association of Economic Entomologists, under the best and brightest, but as his opposition takes place 
presidency of Dr. J. A. Lintner, of Albany, will hold' 





3 


nearer to him than when he is in aphelion. This 


in October, he will be more than two months past peri- 
helion when he comes into line with the earth and the 
sun. In 1880, there were but eleven days between the 
two events, and Jupiter adorned the sky with a majes- 
tic grace that Venus at her brightest could scarcely 
surpass. He is in quadrature on the 15th, being 90° 
west of the sun. He then rises about midnight, and 
will be a superb object to those who watch for his ad- 
vent. 

The moon, on the day of her last quarter, is in close 
conjunction with Jupiter on the 16th, at ¢ h. % m. 
P. M., being 29° south. The conjunction is invisi- 
ble, but when the planet rises about 11 o'clock on 
that evening, the moon will not be far away from the 
brilliant star. 

The right ascension of Jupiter on the ist is 1 h. 24m., 
his declination is 7 26 north, his diameter is 37°.4, and 
he is in the constellation Pisces. 

Jupiter rises on the ist at 0h. 14m. A. M. 
8ist he rises at 10h. 19 m. P. M. 


MERCURY 


is evening star. He is in conjunction with Venus on 
the ist at 2h. 50 m. A. M., being 4° 86 north. He is at 


On the 





immersion takes place on the 11th at 11h. 5m. P. M. | 





This is the situation of affairs in | "" 


! 


his greatest eastern elongation on the 2th, at 3 h. 
A. M., being 27° 14 east of the sun, and is visible to the 
ked eye in the west as evening star. As his north- 
ern declination is small and he will be above the hori- 
zon only an hour after sunset, it will be difficult to 


ing about 35,000,000 miles from the earth. Although | find him unless observers are enthusiastic and pos- 


sess unusually good eyesight. 


The right ascension of Mercury on the ist is 7 h. 


40 m., his declination is 28° 22° north, his diameter is 
5°.2, and he is in the constellation Gemini. 

Mercury sets on the ist at 8h. 28m. P. M. 
8ist he sets at 8h. 11 m. P. M. 


On the 


SATURN 
is evening star. There is nothing of special interest in 
his July course, and when the month cioses he sets two 
hours later than the sun. The moon is in conjunction 
with Saturn on the 28th, at 0 h.im. A. M., being 1 
39° north. 

The right ascension of Saturn on the ist is 11h. 48 


m., his declination is 4° 15 north, his diameter is 16°.0, 
and he is in the constellation Virgo. 


Saturn sets on the first at 11h. 12m. P. M. On the 
30th he sets at 9h. 19 m. P. M. 
VENUS 

is evening star until the 9th, and then morning star. 

She is in inferior conjunction with the sun on the 9th, 


at 1h. 24m. P. M., closing her brilliant career as eve- 
ning star and commencing an equaily brilliant course 
as morning star. She takes a low rank on the July 
annals, but will not remain long in retreat. She rises 
at the close of the month two hours before the sun, 
as observers who are early risers may see for them- 
selves. ; 

The right ascension of Venus on the Ist is 7 h. 36 1m., 
her declination is 18° 50 north, her diameter is 57 .0, 
and she is in the constellation Gemini. 

Venus sets on the Ist at 7 h. 59 m. P. M. 
she rises at 2h. 58 m. A. M. 

URANUS 

is evening star. He is in quadrature on the %4th at 
noonday, being 90° east of the sun. The moon makes 
a close conjunction with Uranus on the 3d, at 4h. 3 m. 
P. M., being 47 north. She makes a second conjunc- 
tion with the same planet on the Sist, at 0h. 38 m. 
A. M., being 81 north. The moon occults Uranus on 
the same dates for observers who see her in her geocen- 
trie position. 

The right ascension of Uranus on the first is 14h. 
0 m., his declination is 11° 43 south, his diameter is 
3’.6, and he is in the constellation Virgo. 
Uranus sets on the first at 0 h. 37m. A. M. 
Sist he sets at 10h. 36m. P. M. 


NEPTUNE 


is morning star. His right ascension on the ist is 4h. 
$4 m., his declination is 20° 27, his diameter is 2°.6, and 


On the 8ist 





On the 





he is in the constellation Taurus. 


out his light when she is in near vicinity, as observers) Neptune rises on the Ist at 2h. 85m. A.M. On the 
will note, unless the visual power is exceptionally good. | 9:.+ he rises at @h. 40m. A. M. 


Mars, Jupiter, and Neptune are morning stars at the 
beginning of the month. Mereury, Venus, Saturn, 
and Uranus are evening stars. 
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Ovid’s Recipe for Wrinkles. 


Take equal parts of bean and barley meal and mix 
with raw egg. When the mass is thoroughly hard and 
dry, it should be ground to a fine powder and made 
into an ointment with melted tallow and honey. A 





course. He is in perihelion on the 2th at 7h. P. M. | thick layer of this applied to the face every night was 


warranted to smooth out all wrinkles and make the 


orbit when he is nearest the sun, being 42,000,000 miles skin as soft as a baby’s. 
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A PROPOSED WORLD'S FAIR TOWER. 

Mr. J. E. Harriman, Jr., a civil engineer of Boston, 
is the author of the accompanying design tor a tower 
for the Columbian Exhibition at Chicago next year. 
It is intended not only to serve as an observatory tower, 
but combined with it is the novel feature of a winding 
slide “from the bottem to the top of the main tower,” 
which is to be ascended by electrically propelled cars, 
to an elevated main building, from which another 
tower is raised as an observatory, and is ascended by 
elevators which rise perpendicularly in a centrai shaft 
to the top. The descent is made by gravitation from 
the main tower in the same shaft by which the cars 
run up, as it isa double tunnel, with one floor above 
the other and open latticework sides, which gives an 
opportunity to view thesecenery both in ascending and 














Scientific American. 


series of condensers. The kilns operated by the Bur- 
rell process of charring yield 48 bushels of charcoal per 
cord of wood—a gain over the old method of 20 per cent 
in charcoal. By the Burrell process there is also an 
additional advantage in the fact that wood is more 
completely reduced to charcoal, not more than three 
cords of brands remaining out of 87 cords of wood. In 
the wood alcohol part proper the smoke—taken 
from the kilns by means of a chimney and smoke main 
—is converted into wood alcohol, a perfect substitute 
in mechanical arts for grain aleohol. The three prin- 
ciples at work successively in converting smoke into 
wood alcohol are condensation, distillation, and refin- 
ing. By the Burrell process every cord of wood 
charred is made to yield more than two gallons of 
wood alcohol, worth in the United States $1 per 
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Artesian Wells for Irrigation, 

Census Bulletin, No. 193, the ninth of the series 
devoted to irrigation in the arid and sub-humid States 
and Territories, has been prepared by Mr. F. H. New- 
ell, special agent of the Census Office for the collec- 
tion of statistics of irrigation, under the direction of 
Mr. John Hyde, special agent in charge of statistics of 
all branches of agriculture, and relates to artesian 
wells on farms, especially as used for irrigation. The 
total number of artesian wells on farms in June, 1890, 
in the States and Territories forming the western half 
of the United States, was 8,097, representing an es- 
timated aggregate investment of ,$1,988,461.26. Com- 
plete statistics, concerning the depth, cost, discharge, 
and other features of 2,971 of such wells, fairly dis- 
tributed through the various States and counties from 
which they are reported, 
have been obtained from 











self is to be on about a five 





per cent grade, and the 
ears can be controlled bya 
conductor and automatic 
brakes and switches. The 
tower may vary in height 
from 100 to 1,000 feet high, 
but in the drawing from 


descending. The slide it- 


which our print is made 
the main tower is about 
200 feet high, and the ob- 


servatory about 200 feet 
high, in all about 500 feet. | 
The slide is abouti miles | 
in length. The bottom 
space of the tower is de- 
signed to be utilized for an 


arena or amphitheater, 
having @ seating capacity 
of about 10,000, with four 
large entrances. The 
whole space under the 
seats of the theater may 
be utilized for exhibition 
stails, stores, hotel pur- 
poses, etc. The area cov- 
ered by this structure 
would be about one and 
a half acres. 
elie Rieriedeetindittrmndianiianes 
Coloring Brass Blue. 


Acold method of color- 
ing brass a deep blue is as 
follows: 100 grammes of 
carbonate of copper and 
730 grammes of ammonia 
are introduced in a decan 
ter, well corked, and shak 
en until solution is effected. 
There are then added 150 - 
eubice centimeters of dis 
tilled water. The mixture | 
is shaken once more, 
shortly after which it is 
ready for use. The liquid - 
should be kept in a cool : 
place, in firmly closed bot- 
tles or in glass vessels, with 
a large opening, the edges 
of which havo been sub- 
jected to emery friction 
and covered by plates of 
greased glass. When the 
liquid has lost its strength, 
it can be recuperated by 
the addition of a little am- 
monium. The articles to 
be eolored shoald be per- 
fectly clean ; especial care 
should be taken to clean 
them of all trace of grease. 
They are then suspended 
by a brass wire in the 
liquid, in which they are 
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the owners, and from the 
averages derived from 
such statistics the number 
of artesian wells used for 
the purposes of irrigation 
is computed at 3,930, the 
average depth per well 
210°41 feet, the average cost 
per well $245.58, the total 
discharge of water per 
minute 440,719°71 gallons, 
or 54°43 gallons per well per 
minute, the average area 
irrigated per well 13°21 
acres, and the average cost 
of water per acre irrigated 
$18.55. Over one-half of 
these wells are in the State 
of California, where 38,378 
acres of agricultural land 
were irrigated by artesian 
water. Utah stands sec- 
ond in the number of arte- 
sian wells used for irriga- 
tion purposes and Colorado 
in the area of land thus 
irrigated, followed, at a 
long distance, by Texas 
and other States, as set 
forth in the bulletin. 

a re 
Destruction of Field Mice 
by Typhus Bacillas. 

Professor Loeffler, the 
originator of the system of 
destroying field mice by 
typhus bacillus infection, 
has returned to Germany, 
from Greece, where he had 
gone to put his system to 
a practical test. -The pro- 
fessor reports that his mis- 
sion has been a complete 
success, and that within 
eight or nine days the 
swarms of field mice which 
infested the parts of the 
country visited by him, 
and destroyed the crops, 
were absolutely annihilat- 
ed. The remedy was ap- 
plied in the following man- 
ner: 

The peasants in the dis- 
trict to be operated upon 
were asked to meet at a 
given point with baskets 
of odd pieces of bread 
broken small. This bread 
was soaked in the solution 
containing typhus bacilli, 

— S and returned to the own- 
oceren - mate at. ers with instructions to 
- spread it in the fields. In 
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entirely immersed, and a 
toand-fro movement is 
communicated to them. 
After the expiration of two 
or three minutes they are taken from the bath,washed 
in clean water, and dried in sawdust. It is necessary 
that the operation be conducted with as little ex- 
posure tothe air as possible. Handsome shades are 
only obtained in the case of brass and tombac—that is 
to say, copper and zine alloys. The bath cannot be 
utilized for coloring bronze, copper-tin, argentine, and 
other metallic alloys.—Chem. 7'r. Jour. 
- >-ero 

Distillation of Wood, 

The Burrell Chemical Company, working the inven- 
tions of Elbert J. Burrell, was organized in 1888, and 
by the first of January, 1889, it had completed and put 
in operation its chemical plant at Newberry, Mich. 
The above mentioned plant consists at present of 64 
charcoal kilns, having each a capacity of about 36 cords 
of wood, and 4 wood alcohol plant proper, consisting 
of a large alcohol house, an engine house, and three 








HARRIMAN’S PROPOSED TOWER FOR THE GREAT EXPOSITION. 


gallon at wholesale. At the chemical plant in New- 
berry, Mich., 7,000 gallons of refined alcohol are made 
every month. Berry Bros. of Detroit, wholesale dealers 
in paints, varnishes, etc., take the entire output. Va- 
rious other by-products are made by the Burrell 
Chemical Company. From a crude form of the alco- 
hol a valuable coloring material is made which has a 
ready market. Operated in connection with a char- 
coal furnace, or with any smelting works where char- 
coal is used as a fuel,a Burrell chemical plant isa 
profitable adjunct. A carefol estimation by Mr. 
George W. Sharp, based upon the work done by the 
Newberry plant, shows that from a 30 kiln chemi- 
eal plant (50 cords per kiln) 20 per cent net annual 
profit can be made on an investment of $250,000. 


at 
“or 


ONE or more belts yunning independently on the top 








of another will add much to the transmission of power. 





this manner large areas 
could be treated every day. 
Pieces of bread saturated 
with the bacillus were eaten by Dr. Loeffler and his 
assistants to demonstrate its harmlessness upon the 
human system. Horses and other large animals were 
also experimentally fed with it, and experienced no ill 
effects whatever. 
Cloth from Kamiec. 

In a recent issue of this journal we gave an account 
of the first experiment in the manufacture of cloth 
from ramie in the United States. We have since learned 
that the ramie fiber used by the San Jose Woolen mill 
at that time was degummed, cleansed, bleached, 
and supplied by Mr. Walter T. Forbes, of Atlanta, 
Georgia. 


cutee ein Experiment 

Station, College of Agriculture, University of Califor- 

nia, speaks in highly favorable terms of Mr. Forbes’ 
method of treating the fiber. 


JuLY 2, 1892.) 


pRoF. THURSTON’S ARC LAMP IMPROVEMENT. 

Some trouble having been caused by the irregular 
working of the are lamps on the campus at Cornell 
University, from the carbons occasionally shaking 
past each other and jamming together in windy 
weather, Prof. Thurston has made an improvement 
obviating the difficulty, for which a patent has recent- 
ly been issued. The 

invention consists in 
arranging the car- 
bons in planes inter- 
secting at a small 
angle, as shown in 
an exaggerated form 
in Figs. 2and 3 In 
practice it is designed 
that the angle shall 
be just sufficient to 
prevent the carbons 


from passing each 
other, and not so 





large as to make any 

8 material difference in 

= the length of the are 

. . formed between the 
SW eenter and the ends 


AN IMPROVED 4RC LAMP. of the carbons. It 
is said that experi- 
ence with this improvement has shown it to be very 


satisfactory and useful. 





A NOVEL TOP, 


Although the top has been modified in many differ- 
ent ways as to form, material and methods of spin- 
ning, the one shown in the engraving appears to have 
novel features which distinguish it from any of its 
predecessors. 

It consists of a cardboard disk, having a series of 
oblique slots symmetrically arranged ; the cardboard 
being cut entirely through on one of the longer and 
two of the shorter sides of the parallelogram, the 
cardboard thus detached being turned up at right 
angles to the plane of the card, to form oblique wings 
or vanes. In the center of the disk a large common 
pin is secured by means of sealing wax, the head of 
the pin being allowed to project about a quarter of 
an inch to form the pivot of the top. 

A common spool is used as a mouthpiece for setting 
the top whirling. The spool is held to the mouth, the 
pointed end of the pin is inserted loosely in the bore of 
the spool and the disk is held up by very light pressure 
of the finger on the pivot. As soon as the disk is blown 
upon, the finger may be removed from the pivot, when 
the disk will be revolved rapidly by the impingement 
of the blast of air on the vanes, at the same time the 
lateral streams of air issuing between the spool and the 
disk create a partial vacuum between the disk and 
spool, and atmospheric pressure exerted on the under 
side of the disk sustains it, so that the top really re- 
volves in air and with very little friction. 

As soon as the blowing ceases the top drops, but it 
continues to revolve on its pivot. It is perhaps need- 
less to say that, to secure good results, the surface on 
which the top spins after it drops should be a piece of 





AN AIR-PROPELLED TOP. 


class, a glazed plate or some other hard, smooth, sur- mulator plates. He takes 945 parts of lead, 22 of anti- 
mony, and 13 of mercury. The lead is eee 
Fig. 1 shows the method of spinning, Fig. 2 the top| the antimony is added, and the mereury uced 
after it is dropped, Fig. 3 is a plan view and Fig. 4 is a at the moment of pouring into the ingot mould. A 

metrical section of a metal top having a wooden | species of amalgamated lead is thus obtained which 
can be rolled in sufficiently thin sheets. 


face suited to this purpose. 


dia 


spindle of the form shown. G. M. H. 
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Photography and Astronomy, 

There are good reasons for expecting hot summers 
this year and the next two years, and this presents 
pleasing expectations to photographers, especially as 
we have had no summers worth mentioning for a few 
years past. Every eleven years there is a maximum of 
sun spots, indicating great disturbances in the solar orb, 
and in looking back over old meteorological records, it 
has been noticed that such periods are almost invari- 
ably accompanied by hot summers. Although this 
point does not rank as an established fact, accurate 
records not extending over a sufficient time, it is one 
considered to deserve attention by those competent to 
judge. These remarks are our own; nothing was said 
recently, at Greenwich, on this somewhat specula- 
tive matter, when the annual visitation of the Royal 
Observatory took place, and some two or three hundred 
persons inspected the work which is being carried on, 
and the many instruments employed for the various 
observations. 

The report, which was presented by the Astronomer 
Royal, shows that, owing to various structural 
alterations, some interruption has been occasioned to 
the astronomical observations. During the year ending 
May 10, 1892, photographs have been taken of the sun 
on 219 days, and the gaps which have necessarily oc- 
curred, owing to the presence of cloud, have been filled 
by photographs from India and Mauritius. The solar 
activity has increased in a remarkable manner during 
the past year. While there were 175 days without 
spots in the year 1890, there were only 21 such days in 
1891, and since 1891 (March 28) the sun has not been 
free from spots on a single day on which it has been 
observed. The number of groups visible on the disk at 
the same time, and their average size and complexity, 
have all greatly increased during the last twelve 
months, the group of February 5 to 18 being the largest 
ever photographed at Greenwich. This group has had 
an unusally long life, appearing first on November 15, 
1891, and persisting till 1892 (March 17). In the year 
1891 there were five days of great magnetic disturbance, 
but there were also twenty other days of lesser disturb- 
ance. A very large magnetic disturbance occurred on 
February 13-14, commencing about a day after the 
large sun spot was on the central meridian, and there 
are numerous other instances of magnetic disturbances 
at times of sun spot activity, clearly establishing a very 
intimate connection between the two phenomena.— 
Photography (London). 


Simple Dict In Obesity. 

The Journal de la Sante attributes to a medical 
officer of the French army the latest “‘ cure ” for obesity, 
which is strangely simple in its carrying out. The 
form of diet was simply a restriction to one dish at 
each meal, irrespective of what that dish might be, 
and no matter whether the quantity consumed was 
greater or smaller, it was made to satisfy the desire 
for food to the full at eagh meal. No supplementary 
dishes, such. as soups, desserts, or condiments, were 
allowed ; one single dish, and that taken plain, was 
found to satisfy the appetite much sooner than a va- 
riety of dishes, even if the quantity was apparently 
smaller and on almost an abstemious scale. This 
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' A LIGHT AND DURABLE FENCE. 

The fence shown in the illustration is designed to be 
constructed of metal, in an expeditious, convenient, 
and inexpensive manner. It forms the subject of a 
patent issued to Mr. Julius Baker, of No. 8 New Grant 
Street, Pittsburg, Pa. The top and bottem rails are 
preferably L-shaped in cross section, and they have 
aligning longitudinal slots in their horizontal! portion 
through which the pickets are passed, each picket 
having an offset or projection near its upper end rest- 
ing against the lower face of the upper rail. The off. 
set is made by 
indenting one 
side of the 
picket with a 
suitable in- 
strument, to 
produce a pro- 
jection on the 
other side, and 
a central tie 
rail is adapted 
to be attached 
to the series of 
pickets by riv- \ 
ets. In mak- 
ing the fence 
the pickets are 
first passed through the slots of the lower rail and 
then twisted, some of the pickets being bolted to the 
lower rail, and, after riveting the central rail in place, 
another twist is made in the pickets before they are 
passed through the top rail, which rests on the offsets, 
the pickets being then bolted to the upper rail and 
their upper ends twisted, 


_— 
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BAKER'S IMPROVED FENCE. 
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Ants, Black and Red, 

We presume editors of newspapers have more in- 
quiries for some remedy for the expulsion of ants than 
for almost anything else. The New York Observer has 
a correspondent who solves the probiem as follows; 
“Having had years of torment with ants, both black 
and red, we lighted upon the following remedy, which 
with us has worked like magic: One spoonful tartar 
emetic, one spoonful of sugar, mixed into a thin sirup. 
As it evaporates or is carried off, add ingredients as 
needed. A sicker lot of. pests would be hard to find. 
Whether they impart the results to the home firm or 
whether all are killed, I trow not. Certain it is they do 
not pay us a second visit. For ants on the lawn, a 
spoonful of Paris green cut with alcohol and made 
into sirup with sugar and water can be placed on pieces 
of glass or crockery—cover from domestic pets—and 
the slaughter will be satisfactory.” 


— 


AN IMPROVEMENT IN CAR COUPLERS, 


The illustration represents an automatic link coup- 
ling in which the link engages a lug on the floor of the 
drawhead, simple means being provided for helding 
the link in position and for disengaging it for uncoup- 
ling. Theimprovement has been patented by Mr. Wil- 
liam Greenlees, of Brookland, District of Columbia. 
When the cars are coupled the link is held, as shown 
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regimen was employed also in the case of a lady whose 
embonpoint threatened too 
rapid increase with good 


discomfort in the observ- 
ance of the restrictions. 
In fact, in one or two in- 
stances the reduction of 
corpulence has seemed to 
go on too rapidly, and it 
has been deemed best to 
take means for restoration, 
in a measure, of that 
which has been lost. Un- 
der this system, as under 
most others, adds Popular 
Science News, the exces- 
sive imbibition of liquids 
has to be forbidden, care 
being taken not to enforce 
the abstinence from water, 
especially to the point 
where symptoms of circu- 
latory depression arise 
from insufficiency of vol- 
ume of blood in the vessels. 








New Lead Alloy. 
A new alloy of lead, very 
malleable and almost un- 
attacked by acid, has been 


proposed by M. Worms for 
the manufacture of accu- 


results, and without any | 


in Fig. 1, by a swinging block or weighted arm attach- 
ed to and operated by a transverse rod, with a lever 
arm at each end near the side of the car. In coupling, 


the link, held in horizontal position in the drawhead 
of an approaching car, rides up on the lug, pushing 
back the swinging block and dropping behind the lug, 





as shown in Fig. 2 The uncoupling is effected by 
operating the transverse rod, by which the biock is 
swung back out of the way, and then pushing down 
upon a link lifter, pivoted in a bracket or hanger be- 
neath, when a vertically-moving push rod raises the 





end of the link. 














PHOTOGRAPHIC NOTES. 

An Improved Film.—One of the troubles with thin 
rollable films bas been to keep them flat in the de- 
veloping dish and in the printingframe. Usually they 
are soaked in a solution of glycerine and water, after 
fixing, to help make them dry flat. 

A compary at Rochester, New York, has just intro- 
duced a new film which has the property of keeping flat 
through all the manipulations, and when dry, also, in 
the printing frame. It consists in coating the back of 
the celluloid support with a film of insoluble gelatine 
having the same expansive and contractive qualities as 
the sensitive gelatine film. Thus the two forces, so to 
speak, of expansion and contraction counteract each 
other equally. 

A Double Film Dry Plate.—According to the Br. 
Jour. of Photography, a new dry plate has lately been 
introduced, coated first with a film of a slow emulsion 
and second, after the first is dry, with another film of a 
rapid emulsion. Itis said to give very excellent re- 
sults, as the first film in contact with the glass counter- 
acts any effect of overexposure on the first film and 
also prevents what is known as halation around 
images of bright objects. 

Formule for Preparing Gelatino-Chloride Paper.— 


A correspondent in Photography thus describes his 
method of making this paper, which is becoming very 
popular. 

I can recommend the following formule for gelatino- 
chloride emulsion paper as giving similar tones to 


albumenized paper. Make three solutions as follows : 


A. 
Ge'atine. ees . & grains. 
Hot water.... pees vie 1 ounce. 
B. 
Sodium chloride..... eases cgnveeeoescoesoeses 2 graine. 
Gubstem Ghlaside ... 2.05 0c: ccccecce cecccceccececces @ grains. 
WOR. cucccccccccccdscseoses neceédiinc ectibunde coce 1 ounce. 
C. 
Nitrate silver (tri-crystal) —_ . 135 grains. 
Water (distilled). ....... ..ccccecccsess 2 ounces. 
Citric acid - ogee Geeset % grains. 
Place the solutions in a water bath heated to 100° F., 
and leave here until all the gelatine has melted. Now 


mix solutions A and B, and then add two drops of a 20 
per cent solution of hydrochloric acid. Keep the two 
solutions at a heat of 90° for half an hour, and then, by 
aid of either yellow or red light, pour solution C into 
A and B combined, drop by drop, stirring well all the 
time. Now put two drachms of rectified alcohol into 
the vessel which contained the silver solution, and add 
to the emulsion. The pot containing it must now be 
placed in the water bath at a heat of 120° F. for one 
hour, and then taken out and left to set for two or 
three days. You can now filter out any dust or in- 
soluble precipitates not wanted in the emulsion. First 
warm gently until it has perfectly liquefied, and then 
strain three or four times through a linen bag, and all 
will be ready for coating. Pour the emulsion into a 
dish, and take hold of a sheet of paper by the ends 
and lower gently into the dish, allowing the middle to 
touch the surface first, and gradually lower the edges 
until it floats on the emulsion. Leave it here for three 
minutes, and hang up by clips to dry. 
oe 
Worlds Fair Notes, 

On the inland waterways which traverse the world’s 
fair grounds from one end to another, there will be 
plying three kinds of boats for public use. These will 
be the omnibus, express and cab boats or launches. 
The omnibus boats will make regular trips around the 
waterways, stopping at each building. The express 
boats will make round trips without stopping, while 
the cab boata, with carrying capacity of four persons, 
may be hailed at any point and engaged for the trip or 
by the hour, as is a hansom cab. 

A dispatch from Singapore says that the Sultan of 
Johore, one of the most prosperous states in the East, 
situated in the western part of the Malay Peninsula, is 
causing to be prepured for the World’s Columbian Ex- 
position a model Maley village, in which the trades 
and industries peculiar to the Malays will be carried 
on by natives. It is highly probable, the dispatch 
adds, that the sultan himself will visit Chicago during 
the exposition. 

One of the most interesting exhibits in the govern- 
ment building at the world’s fair willbe a display of 
arms, uniforms, tents, and flags in use in the United 
States army at various times since 1776. This display 
is being prepared in one of the Gray's Ferry arsenal 
buildings, A space of 6,000 square feet has been set 
aside for this exhibit. The uniforms will be draped 
upon lay figures and arranged in realistic attitudes. 
The one particular group in which especial pride is 
taken is to consist of seven figures on horseback, repre- 
senting a general of the present army and staff. The 
central figure will be as nearly as possible an exact 
likeness of Major-General Schofield. All the articles 
were made entirely by Americans and of American ma- 
terials. There is a collection of at least twenty-five 
flags, and these alone are valued at $8,000. 

The United States Patent Office will exhibit at the 
world’s fair as complete a collection as possible of the 
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models of all the important American patented inven- 
tions, with a view of showing the great advance in the 
several arts, which is due in no small degree to the en- 
couragement and protection afforded »y the patent 
system. Many of the desired models are not now in 
the possession of the Patent Office, owing to lous by 
fire and the fact that in recent years models have not 
generally been required. The available appropriation 
is not sufficient to enable the office to make the missing 
models, and, therefore, the Commissioner of Patents 
has issued an invitation to inventors and manufac- 
turers to loan such models to the office with the under- 
standing that they will be returned, and that due 
credit will be given in labels and catalogues. This in- 
vitation is being met with hearty response. 
Bleaching of Woolen Fabrics. 

In decolorizing woolen fabrics two agents are com- 
monly employed. These are sulphurous acid and hy- 
drogen peroxide. The use of these two substances 
is by no means a modern innovation. Indeed, the first 
goes back as far as the Christian era, and the second 
almost as far, certainly to the time that the cloth was 
laid out in the air and bleached with natural agents. 

In the natural method of bleaching it is commonly 
supposed that the element which accomplishes the de- 
colorizing of the fabric resides in the sun’s rays. But 
chemical research has shown that this is erroneous. A 
substance called ozone has been separated from the at- 
mosphere, and it has been demonstrated that this is the 
element which has to do mainly with the bleaching pro- 
cess. This substance is always present to some extent in 
country air at all times, and it is a fact that cloth ex- 
posed to the bleaching action of country air is always 
more perfectly whitened than when it is exposed in the 
closer, more confined atmosphere of cities or towns. To 
facilitate matters, then, it has been the aim of chemists 
to obtain this element in quantities sufficiently large 
to enable manufacturers to do their bleaching in less 
time and at less expense. As yet the use of peroxide 
of hydrogen cannot be said to be as common as it might 
be, but it is steadily growing in favor. This is but 
natural, since it givesa purer white upon wool than 
sulphurous acid, and one which is more permanent and 
clear. The great obstacle to its more extended use as 
a bleaching agent is the fact that it has not yet been 
produced on such ascale as to bring its price within 
the range of economy. 

In using hydrogen peroxide, it is necessary to apply 
a little ammonia, and this has the effect of neutralizing 
the acid which is always present. This acid is employ- 
ed in the manufacture of the agent and is left with it 
in order to keep it from spoiling, which it is sure to do 
when left in its natural condition. The goods to be 
bleached are passed through the solution of peroxide, 
slightly wrung and gradually dried. This is sufficient 
in many cases, but where the condition of the wool re- 
quires it, it may be necessary to repeat the process two 
or three times before the desired whiteness is attained. 

The second method employed in bleaching woolens 
is that in which sulphurous acid is the agent, and it is 
probably the most common of all. The operation is 
undergone in a compartment constructed for the pur- 
pose called a stove or oven. The material used is brick 
or stone, lined with wood, and in the lining all nail 
heads, hooks, ete., are carefully concealed. The reason 
for this is that, by the action of the gases disengaged 
during the process upon the iron, sulphate of iron is 
formed, which drops upon the cloth and makes a spot 
that cannot be removed. 

The woolens to be bleached by this process must first 
be thoroughly scoured, after which they are soaped with 
a neutral white soap. The whizzing must be as complete 
and perfect as possible, so that no loose water shall re- 
main in the folds or creases of the cloth to prevent the 
uniform action of the gases upon all parts of the cloth 
alike. When thus [prepared the cloth is hung in the 
bleach house or oven and there an amount of roll sul- 
phur equal to about one-tenth of the weight of the 
goods is placed in an iron vessel and set on fire by 
means of a red hot iron. The doors are closed, and 
over this the cloth is allowed to hang for several hours. 
The goods quickly absorb the gases, and the coloring 
matter is gradually neutralized. After the time neces- 
sary, which will vary, of course, with the nature of the 
goods, has elapsed, the cloth is removed, washed, and 
dried. There is usually an odor present in goods thus 
treated, which arises from the fact that all traces of 
the acid have not been thoroughly removed. It is dif- 
fieult to do away with this altogether, yet, where 
bleached yarns are to be woven with colored, unless 
they are removed there is sure to be an evil effect upon 
all colors which come in contact with the white. The 
acid may be removed by first washing as clean as pos- 
sible in pure water, and then running the cloth 
through a dilute solution of hydrogen peroxide. The 
sulphurous acid is thus connected with sulphuric acid 
and easily passes off. 

The third method adopted in woolen bleaching is 
known as liquid bleaching, but as-a process is confined 
more especially to loose wools than to the woolen fab- 
ric. It is valuable as a process for bleaching loose 
wools, because it is less difficult to manipulate loose 









wools in liquid than in the other way, but it is not so 
powerful a bleaching agent as the gas, nor is the pro- 
cess altogether satisfactory in other ways. 

The actual bleaching process is due in every case to 
the destruction of the yellow coloring matter naturally 
inherent in the wool. This destruction is brought 
about by means of the chemical action of the agent 
employed. But it has to be admitted that in no case 
is the reduction of this matter complete or permanent; 
since frequent washing in an alkaline solution has the 
effect of counteracting the influence of the bleaching 
agent, and restoring again the original yellow of the 
wool This effect is noticeable in flannel underwear or 
blankets, which, though pure and white when they are 
taken from the store, soon begin to color up as they are 
exposed to the alkaline action of the soap used in 
washing.— Textile Record. 
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Machines and Men. 

A writer in one of our exchanges, says the Manufac- 
turers’ Gazette, bewails the decay of mechanical skill 
in the following words : ; 

“The decrease of manual skill and of artistic sense 
among mechanical workmen results not merely from 
want of such all-around practice as they got half a cen- 
tury ago, but from a want of that sort of loving inter- 
est in their work the old-timers used to feel, when they 
could put something of their individuality into every- 
thing that they made. Nowadays the workman has 
simply to work out a design—or rather to run a ma- 
chine to work out some part of a design—prepared by 
some artist whom he does not know and never has 
seen. The general result may be beautiful when the 
different parts are assembled, but the workman feels 
that he has no personal share in the production of its 
beauty. He has become a regulator of a machine; he 
simply sharpens tools, adjusts them, keeps his machine 
oiled, and puts into it the material to be worked upon. 
All the precision, the nicety of operation are due to the 
inanimate rather than the living tool. What interest 
can such work beget? What lofty ambition can it 
stimulate? What workman when the bell rings the 
time to quit work feels reluctant to leave his task, or 
lingers over it to bring out some beautiful effect or in- 
teresting combination that he feels he must see before 
he can depart contentedly? If machines were invent- 
ed to play billiards, and only by their use could this 
king of games be played, how long would the game be 
a favorite? If violins could be performed upon only 
by automatic mechanism, or pictures painted only by 
machine-actuated self-charging brushes, who would be 
charmed any longer by art? Neither the artist nor the 
dilettante ; the artist and the dilettante would cease to 
exist. So, while we have gained much from the enor- 
mous increase in labor-saving machinery that has char- 
acterized the latter half of the present century, we 
have lost what probably will not soon be restored, the 
love of work and pride in work for its own sake, the 
love and pride that were the parents of mechanical 
skill, skill which, now they are dead, is itself decaying. 
The loss appears inevitable to those who scan the social 
horizon philosophically; it is, however, no less to be re- 
gretted because unavoidable. 

‘This tendency of labor-saving machines was many 
years ago pointed out by Ruskin, who, in the light of 
the fulfillment of his prediction, proved only too true a 
prophet. It is this effect upon the masses, more than 
unequal distribution of wealth, that is separating so- 
ciety in America into distinct classes.” 


Mica and Its Uses. 

There is a greater range of use for ground mica than 
for the mineral in sheets, and, though the value of 
that part of the product made use of in this form is 
small, the many peculiar properties which ground 
mica possesses render it quite probable that its use will 
be widely extended. The difficulties to be overcome 
in grinding mica are considerable, and there are only 
two or three firms, says one of our London exchanges, 
engaged in the business at present. Eight standard 
grades of ground mica are made. The coarsest of these 
are used to give frosted and spangled effects to the 
fancy grades of wall paper. The medium grades are 
employed in the manufacture of a lubricant for the 
journals of railway carriages, for heavy bearings gen- 
erally, and for the axles of road vehicles. The finest 
grades are used in producing a uniform metallic white 
surface on wall paper. Scrap mica for grinding must 
be white and as free from specks or colored n_atter as 
possible, since any impurities in the serap will affect 
the color and luster of the product. There is consid- 
erable consumption of mica on the part of the manu- 
facturers of electrical machinery and likewise for stove 
purposes. The higher grade micas are used for the 
latter purpose. The lower grade micas are used by the 
electrical manufacturers. 





A New Use for Caffeine. 
Caffeine, the active principle of coffee, has recently 
been recommended as an excellent local anzxsthetic, 
and is said may, for many purposes at least, advan- 





tageously replace cocaine, the use of which is not alto- 
gether liked by many medical men. 
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How to Polish Photo Prints, 
To the Editor of the Scientific American: 

As burnishing oftentimes adds much value to a 
photographie print and increases its detail, a burnish- 
ing device of some sort is a useful adjunct to any pho- 
tographie outfit. But a good burnisher is expensive, 
and it seareely pays an amateur to invest in one, es- 
pecially since such excellent paper can now be pur- 
chased, which needs but little additional polish after 
it is dried. I have obtained very good results on omega 
and albumen papers by employing a polishing iron, 
such as is used for laundry work. This should be 
brightly nickeled and have one end rounded. It should 
be used quite hot, but if too hot it is likely to scorch 
the print. Before polishing, the print must be lubri- 
cated by rubbing it with a cloth moistened with a 
strong alcoholic solution of ecastile soap. The iron 
must be kept constantly in motion and be firmly 
pressed down on the print. By alittle patient use of 
the iron a fine polish can be given, even to an albumen 

print. 
I have found such an iron especially useful in 
straightening out dry mounts so they would lie flat. 
This can readily be done by applying the iron to the 
reverse side of the mount. Place the mount, print 
side down, on a piece of clean blotting paper. With 
one hand press the iron firmly on the card, and with 
the other hand grasp the end of the mount and draw 
it out from beneath the iron, pulling it upward at 
the same time, so as to bend it back over the rounded 
end of the iron. If the L.ad is too sharp, there is some 
danger of injuring the print. I have found this 
method especially useful in straightening out mounts 
for albums. W. M. Stine. 

Athens, Ohio, June 4, 1892. 
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Cyclones and Cities, 
To the Editor of the Seientific American: 

Searcely a day passes in these spring and summer 
months but the wires bring us news of dreadful 
cyclones, tornadoes, or hurricanes, devastation follow- 
ing in their wake; villages are wiped out, with great 
loss of life and property. At present there seems no 
remedy, but may there not be at least a partial one ? 
Occasionally the larger cities are visited, and the dread 
is of some tremendous catastrophe of this kind. Seve- 
ral years ago Louisville and Philadelphia, and a few 
days ago Chicago, were visited, but it is to be noticed 
that these storms seldom reached the center of these 
large cities, confining their fury to the outskirts. 

Why is thisso? And why is it that larger cities are 
always likely to be safer from great wind storms than 
small towns and villages? In the opinion of the writer 
there are several causes : 

First, large cities have better built and stronger 
houses ; second, the outskirts act as a brake for the 
mass of the city; but the great cause of safety is the 
large volumes of gases generated from the manufactur- 
ing establishments located in and around large cities, 
as well as the multitude of chimneys of dwellings 
pouring forth their quantum. The general volume of 
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all this gas acts as a buffer if the storm is very severe, 


or deflects it if simply a “ twister,” or may entirely neu- 
tralize the effect of any storm prevailing on the out- 
skirts. This city, surrounded by high hills, with three 
rivers as conductors or channels for storms, with its 
enormous volumes of gases, far greater than produced 
in any other American city, is, I think, pre-eminently 
safe from great storms. Other large cities—New York, 
Boston,*Philadelphia, Baltimore, Chicago, St. Louis— 
should be safe in proportion to their size. 

As a theory—I do not present it as a scientific fact— 
's It not worthy of investigation by our weather 
bureau ? 

Comparisons could be easily made of velocities within 
and at points surrounding cities, probabilities calculat- 
ed, and possibly safeguards suggested. Oil on troubled 
waters has saved vessels. Might not oil or gas tanks 
fired at approach of cyclones save our Western towns 
from unn destruction? Taos. N. MILLER. 

Pittsburg, Pa., June 14, 1892. 

(The range of intensity of our great cyclones or tor- 
hadoes seems to occupy a district bordering the Missis- 
sippi Valley and its tributaries. There is probably a 
'neteorological condition of influence that intensifies it 
there, and no matter how great a city might be, if it 
should happen to lie centrally in the path of an in- 
tensely active tornado, such as swept through a section 
of Louisville, or the later ones in the Western States, 
't would cut a swath through it as clean as the forest 
*xamples in some of those States. A large city netted 
with telegraph wires and covered with metallic roofs 
connected with the sewerage and underground water 
system may largely the electric conditions of 
‘ornadoes, but would have little resistance beyond the 
weight and strength of its buildings toa direct onset of 
* genuine cyclone. The remedies suggested by our 
“orrespondent would always be found too late in prac- 
~ma warnings leave no time for such remedies. 
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Electricity ws. Steam, 

The inadequacy of all electric locomotives proposed 
for heavy and frequent passenger trains—for service 
such as must be handled on the prominent suburban 
railroads—has several times been referred to in these 
columns. We have pointed out what seems to bea 
lack of appreciation on the part of the electric com- 
panies and designers of the problem to be solved. 
We now present some definite information on this sub- 
ject, to show clearly what is needed in an electric mo- 
tor if it is to do the work now performed by steam 
locomotives in the service referred to. The data are 
based on the present operation of the suburban section 
of the Illinois Central road in Chicago, one of the 
largest suburban traffic fields in this country. 

The lengths of the stops average about 15 seconds 
when the trains are not too crowded and the trainmen 
are alert. The trains are composed of from four to 
sixteen cars, according to the traffic, and the average 
number of cars per train is six. 

The data are based on actual speed and indicator - 
diagrams taken from the suburban engines on the road, 
and are as accurate as necessary to give a perfectly 
safe basis for estimating the power needed to run the 
road by electricity. From diagrams we have calcu- 
lated the average and maximum horse power between 
stations required to pull a train, and the average and 
maximum horse power required to run all the trains. 
The results are given in what follows, together with 
the amount of coal consumed per useful horse power 
absorbed in hauling the cars and their lading per 
hour. 


Average cumber of cars per train 
Maximeom nomber of trains on line at any one time 
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Maximam number of cars on line at any one time......... Mt 
Average horse power required between stations to over- 

come the inertia and the friction of the trains, as shown 

from the acceleration diagrams.......................... 390 
Maximum horse power required between stations to over- 

come the inertia and the friction of the trains, as shown 

from the acceleration diagrams .................. se..++ 510 
Average pull on the forward drawbar of ibe train in 

pounds, taken as an average of the pull between stations 7,750 
Maximum pul! on drawbar at starting, pounds............. 4,000 


If all the trains are running exactly aécording to the 
large diagram, which accords with the time table, then 
the following averages and maximums may be de- 
duced : 


Average aggregate horse power for all trains on the line.... 2,600 
Maximam horse power for all trains......... .........5 4 4,500 
Aggregate pull on forward drawbars, average pounds... ... 51,700 


Aggregate pull on all forward drawbars, maximum pounds108,750 


If it happens that all trains are running at once, 
but not necessarily all starting at once, then the fol- 
lowing is obtained : 


Average horse power for all traing.................-+« -esee 6270 
Maximum horse power for all traing.............-++-....05 7,140 
Average pull for all forward drawbars, pounds............ 172,200 
Maximam pall for all forward drawbars, pounde.......... 196,000 


The following are the avergges between the hours of 
5 and 6:20 P. M.: 


Average number of trains om Jime...........00.cccceeseeeee 123 
Average number of trains accelerating ctone time..... ... 66 
Maximum nomber of trains accelerating at one time....... 100 

Average number of horse power hours of work done by 
each steam locomotive per day... ............ceseseeees 2,145 

Average amount of coal used by a steam locomotive in do- 
ing 2,145 hours of work, pounds. ... ...........06--00-+08 14,000 

Average amount of Illinois coal used per horse power hour, 
652 


The diagrams and tables give exactly what an 
electric locomotive will have to do in order to dupli- 
cate the work now done by steam locomotives. This 
is outside of all problems of switching, signaling and 
distribution of power. Of course, all those matters 
are readily settled. Where a railroad company owns 
its right of way, it is comparatively a simple matter 
to lay conductors for the electric current, apd the 
switching of the current can be readily done, The 
whole question about the substitution of electricity 
for steam is centered around the possibility of getting 
a motor sufficiently powerful to do the work, and the 
handling of such powerful currents as would be neces- 
sary on a line like the Illinois Central, where a total 
of 7,000 or 8,000 horse power is needed.. The business 
of the Illinois Central is constantly growing. The 
number of trains will be doubled within the next few 
years, and the suburban business will be extended 
further from the terminus. But, of course, more than 
one electric station could be used to supply the line, 
and distribution, in itself, is probably not an insur- 
mountable obstacle. The problem that remains to be 
settled before much enthusiasm can be aroused among 
steam railroad men is that relating to the possibility 
of making an electric motor with power equal to that 
of the steam locomotive. It will be noticed that the 
average horse power between stations is about 390, 
while the maximum is 510. 

The problem then is to construct and maintain an 
electric locomotive of sufficient weight to haul a train, 
one capable of evolving from 500 to 800 horse power. 
More than one motor to a train is practically out of the 
question. The exigences of excursion days, when 
hepatenand: mens Chemssene SUE. One SR we will 
ignore for the present. It now remains those en- 
gineers who make electricity a special study to bring 
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forward their plans and show what they propose to do. 
As yet they have shown no evidence of ability to meet 
the serious problem we have here outlined. Many 
railroad men have a feeling of confidence that electric 
motors will some day supplant our steam locomotives, 
but it is in most cases decidedly indefinite, not to say 
superficial. This sentiment encourages the electrical 
inventors, and it is right that it shouid, but they will 
need something more tangible if they are to make the 
desired progress.— Abstract from the Railroad Gazette. 
New Experiment in Steam Propuision, 

An interesting experiment is soon to be tried in Eng- 
land with a vessel provided with two serews which are 
arranged amidships under the bottom of the boat on 
plans invented by F. W. Richardson. A successful 
trial has been made in an old vessel, and now the com- 
pany have intrusted Messrs. Cochrane, Cooper & Scho- 
field with the order to build a new vessel specially 
adapted for the purpose. The vessel will have the fol- 
lowing dimensions : Length between perpendiculars, 94 
feet; breadth, 18 feet 6 inches; depth of hold, 8 feet. 
She is to be fitted with two pairs of compound surface 
condensing engines. The tube in which the propeller 
works is a complete tube for about five or six feet, and 
then it tapers down to the keel, the forward end at 
eleven and the after end at eight degrees. The advan- 
tages claimed by the patentee for this system of propul- 
sion over the present stern propeller are as under : 

1. Economy of power, and consequentiy saving of 
fuel. 

2. Direct action between the steam and the work. 

3. Enormous reduction of weight in all moving parts, 
together with.general lightness and compactness, 

4. Variable immersion, so objectionable in the pre- 
sent system of propulsion, will not affect the principle. 
5. Immunity from rocking and straining of engines. 

6. Risk of fracture of crank or propeller shaft mini- 
mized. 

7. Less noise and vibration, consequently a much 
more comfortable passenger boat. 

8. When reversed the vessel will move straight astern 
without divergence. 

9. No swell or side-work to destroy canal banks, ow- 
ing to the currents moving straight astern. 

10. By altering the relative speed of the engines, the 
vessel can be safely navigated in the event of rudder 
being carried away, or steering gear disabled. 

11. Safety and steadiness in the event of the ship be- 
ing hove to, with perfect command under all situa- 
tions. 

12. War vessels can be built double ended, with power 
for ramming increased. 

18. Greater facility for handling the ship, with full 
engine power for maneuvering. 

14. Safety of the propeller power from harm. 

15. Avoidance of risk of detention from accident and 
adjustment of the machinery for both screws at the 
same time. 
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Ink for Marking Bales, 

Bnet GU GRMND, onc ccccccccccccccscces seccse os 10 Ib, 
Logwood liquor, sp, gr. 1°00......... 6666 6 ce ceee & gale, 
Prastic OXtract..... 22 cccccces c+ cosccseseeeceres i Ib. 
Nitrate of iron solation, ep. gr. 1°37............. 20 fluid ounces, 
Bichromute of potassium.... .. ......sseseeees Ze ounces. 
WM cdbbcccotbecvesccccccsce ses cce ccscdobdsovce 4. % 


Dissolve the gum arabic in 1 gallon of water, strain 
and add the logwood liquor, mix thoroughly, and let 
it stand twenty-four hours. Then stir in rapidly the 
bichromate, dissolving in 3 quarts of boiling water. 
Then add the nitrate of iron and fustic extract. If too 
thick for use, add lukewarm water until reduced to 
the proper consistency. 

The above directions will make, if carefuily followed, 
a jet black ink that will leave an indelible mark and 
will dry quickly. ‘ 

If a blue black is desired, omit the fustic extract, 
and substitute 4 ounces of indigo extract. 

When no appliance is at hand for determining the 
specific gravity of the logwood and the iron liquids, a 
sufficiently near approximation of the strength and 
proportions required may be ascertained by a few 
colorimetric trials. The logwood liquor may be con- 
veniently made by dissolving the extract in water, and 
the strength can then be easily regulated.— Druggists’ 
Circular. 





Completion of a Cable Survey. 

The United States survey steamer Thetis arrived at 
Honolulu on May 20 from Hilo, where she ended the 
survey for the cable to be put in between San Fran- 
cisco and the Hawaiian Islands. The course to Hilo 
comprised 2,060 miles as surveyed by the Thetis, with 
300 soundings, against the survey of the Albatross of 
2,150 miles and 250 soundings. 

The soundings were made at intervals of two, ten, and 
sometimes one mile apart. The deepest was 5,228 
fathoms, about 245 miles northeast of Hilo, and the 
shoalest was 976 fathoms, at a point about 350 iniles 
from Point Conception. Were it not for this abrupt 
rise, the course would have been almost level. 

The route traversed by the Thetis is considered by 





the officers as the most practicable yet surveyed. 
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MANUFACTURE OF POROUS CUPS FOR ELECTRIC 
BATTERIES. 

The standard porous cups which hold the carbon of 
geivanic batteries were first introduced by a French- 
man named Leclanche. They are made of a mixture 
of feldspar, kaolin, white quartz, and ball clay. Feld- 
spar is a mineral pulverized, found in Vermont and 
New Hampshire. Kaolin is a china clay imported 
from England. The white quartz which gives body 
and strength comes generally from Illinois. These 


ingredients are first put intoa large circular tub as 
follows : 1,440 Ib. of kaolin, 1,820 Ib. of feldspar, 280 Ib. 
of quartz, and 960 lb. of ball clay, making in all about 


4,000 Ib. Water is then poured on and the whole mass 
is thoroughly mixed together and thinned down to 


about the consistency of paint. It is then run through 


a 120-mesh lawn or sieve into the evaporating kiln. 
This kiln is about 5 feet in height, 12 feet in length, 
5 feet in width, and about 1 foot in depth. The floor- 
ing is made of flanged tiling cemented together. These 
tiles are 12 inches square and 24¢ inches in thickness. 
A coal fire is built in the ovens at the end of kiln, the 
fiames of which pass through a number of flues under- 
neath the tiling, heating up the liquid mass above. It 
is then allowed to boil and simmer for 25 hours, caus- 
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ping. The improvements over the old kilns are in the 
number of flues and size of mouths of kiln, also the 
shape of crown and the doing away with the old 
double wall inside of kiln. The 6ld mouths of kiln 
used to be about 82 inches in width, and fewer than 
the new, which is about %3 inches. This new kiln has 
six mouths, each an equal distance apart. There are 
new flues introduced between each mouth, running 
from the circular flue around the kiln, called the mid 
and semi-mid feather flues. These flues all lead into 
the 10 inch well hole into the center of floor of kiln. 
The old crown of kiln used to be 8 feet 8 inches higher 
and ran straight across. The new saucer-shaped crown 
tends to make it burn more evenly. Over each mouth 
on the inside of kiln are bags built of brick. The old 
bags used to be from 4 to 5 feet in height; they have 
been cut down to about 2 feet square and 10 inches in 
width. They tend to keep the heat and flame from 
going to the center of kiln. The well holes on the floor 
of kiln and crown are directly over each other. The 
heat required for burning is about 1,800 degrees. The 
illustrations were taken from the plant of Thomas 
Loughran, Marion, N. J. The cost of outfit, with 1,000 
moulds and 5 H. P. engine, was about $3,500. There 
are several establishments in this country for the 
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a certain extent, but none will claim that plain stock is 
as desirable as quartered, the one point of superiority 
in the former being its lower price. 

Whenever the price of any commodity, because of its 
searcity or for other reasons, becomes excessive, users 
of such commodity will look for something to take its 
place. On the other hand, when the price is high, 
manufacturers will use every endeavor to increase 
their output of the high-priced article, and if their re- 
sources are ample enough, will eventually produce 
more than the market calls for. It is one of the axioms 
of the hard wood business that a season of scarcity is 
always followed by one of overproduction, and over- 
production by scarcity. The trade in quarter-sawed 
oak has proved this up to the present point, and such 
will be its history in the future. 

The Decoration of St, Pauls, 

The decoration of the interior of St. Paul’s, London, 
with mosaics instead of the paintings (which proved 
impracticable owing to the bad atmosphere) is proceed- 
ing slowly. Mr. W. B. Richmond has to fill with mo- 
saics twelve spandrels about the arch tops in the choir, 
twelve window spaces about the windows in the clere- 
story of the choir above the spandrels, three sections 
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MANUFACTURE OF POROUS CUPS FOR ELECTRIC BATTERIES 


ing the water to evaporate out of it. The fire is then 
drawn and the material allowed to cool. From the 
kiln it is taken to the moulder to be formed into cups. 
The moulds used are made of plaster of Paris, the 
medium size turning out cups 54¢ inches in height, 
314 inches in diameter, and 44 inch in thickness. These 
cups run from 3 to 14 inches in height. A piece of 
clay is first thrown in the bottom of the mould, which 
is taken up and placed into a hollow revolving jigger 
head. The mouider then draws down a wooden strip 
connected to which is a 12 inch cast iron rib. This rib 
is preased down on to the clay at the bottom of mould, 
which forces it up around the sides, forming the cup 
in about one minute. The mould is then taken away 
to the drying room, where it is left a short time to 
harden. he enps are then drawn out of the moulds 
by hand and placed into saggers. These saggers are 
made of common clay and hold about 11 medium sized 
cups. They are oval-shaped, and are 20 inches in 
length, 144¢ inches in width, and 8 inches in height. 
They are then placed in the kiln for burning. This 
improved English kiln is 38 feet high and 15 feet in 
diameter outside. The inside burning capacity is 12x18 
feet. The walis are 18 inches thick and lined inside 
with fire brick. The kiln holds 850 saggers. After the 
kiln is filled, the door is bricked and plastered up and 
the fires started. After burning about 20 hours the 
fires are drawn and the kiln allowed to cool. The sag- 
gers are then taken out aad the cups packed for ship- 





manufacture of porous cups, and their aggregate pro- 
duction is about 1,000 cups a day. 

- ie 60" — 
Quarter-Sawed Oak, 

Two yeurs ago the demand for quarter-sawed oak 
reached such proportions that it could hardly be sup- 
plied in the quantities called for. Fashion dictated 
that this wood be used extensively, both in the manu- 
facture of furniture and for interior work, and for once 
the requirements of fashion were in the line of com- 
mon sense. Price, quality and available supply con- 
sidered, quarter-sawed oak ranks well with any of the 
other hard woods for the purposes mentioned, and is 
superior to most of them. But it is not necessary to 
enlarge upon the excellence of this wood. Its claims 
for recognition are already established, and are not 
disputed. Suppose, however, the tide of public favor 
turns toward some other wood, what then ? 

The Lwmberman does not believe that quartered 
oak will ever cease to be an important factor of the 
hard wood trade. Governed by the inexorable laws of 
supply and demand, its monetary value will fluctuate, 
but the wood itself will continue to be used so long as 
a sufficient supply of oak trees can be found to furnish 
material for the saw mills. Some there are who believe 
now that the erratic something called fashion has 
issued a decree that quarter-sawed oak is no longer 
“the thing.” But, if so, what has come forward to 
take its place? Plain-sawed oak may have done so to 








of the vault over the apse, and twelve “ pendentives” 
or spaces on the vaulted ceiling about the base of three 
domes which light the choir. In the three domes the 
acts of creation are to be shown, namely, the creation 
of birds, fishes, and beasts. The fall of man and the 
redemption provide subjects for spandrels and window 
walls. In the vault of the apse a leading design shows 
Christ seated in judgment with recording angels by his 
side. The kite-shaped pendentives narrowing down 
from the bases of the domes will contain each an angel 
with many wings, the arms raised upward and out- 
ward, so as to fillthe space. There are twelve, or four 
to each dome. Mr. Richmond has already placed the 
mosaics in two spandrels and drawn the designs for the 
other ten and for the east end figures. At this rate of 
progress the dull interior of St. Paul’s will in a few 
years glow and glitter with gold and bright glass mo- 
saics, as it was meant to when the cathedral was first 
erected.— WV. Y. Times. 


Cocaine Fatalities, 

At a recent meeting of the Societe de Chirurgie, of 
Paris, a letter from Prof: See was read, in 
which he stated that he collected particulars of 
two hundred and sixty aecidents with hypodermic in- 
jections of cocaine, of which twenty-one terminated 
fatally. The professor considers the drug to be dan- 
gerous, and pronounces himself opposed to its employ- 
ment, 
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A WEIRD SPECTACLE. 
During the season just closing, among 
various interesting things to be seen at the 


Eden Musee, perhaps the most interesting, 
and at the same time the most scientific, 


is the weird spectacle entitled “She,” ex- 
hibited by Powell, the well known illu- 
sionist, and suggested by the Cave scene in 
Rider Haggard’s celebrated novel “She.” 

In this seene a beautiful young lady 
mounts a table arranged in an alcove formed 
of a folding sereen, Above the victim is sus- 
pended @ cylindrical cloth screen. The 
screen is lowered to the level of the table, 
completely inclosing the subject. The table 
apparently has four legs, and four candles 
shown beneath it indicate that the space 
underneath the table is open and clear. 
The cylindrical sereen is shown to be entire, 
with openings only at the upper and lower 
ends, and no openings are seen in the fold- 
ing screen which partly surrounds the table. 
Upon the firing of a pistol the occupant of 
the table is ignited, and smoke and flame 
bursting from the sereen indicate that the 
work of destruction is going on within. 
When the fire is burned out the screen is 
lifted, and nothing remains upon the table 
but a few smouldering embers and a pile of 
bones surmounted by a skull. Close obser- 
vation does not reveal any way of escape for 
the young woman. It is, however, obvious 
that the magician cannot afford to sacrifice such a 
subject every evening, and the spectators are forced 
to conclude that the whole affair is a very clever 
trick. In fact, itis simply a modification of the be- 
headed lady and numerous other tricks based upon the 
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THE BURNING, 


use of plane mirrors. The table has but two legs, the 
other two which appear being simply reflections. The 
central standard supports but two candles, the other 
two being reflections. Underneath the table, and con- 





verging at the central standard, are arranged two plane 
mirrors at an angle of 90° with each other 
and 45° with the side panels of the screen. 
By means of this arrangement the side 
panels, which are of the same color as the 
central or back panel, are reflected in the 
mirror and appear as a continuation of the 
back panel. The triangular box, of which 
the mirrors form two sides, has a top com- 
posed in part of the table top and in part 
of mirror sections for reflecting the back 
panel, or with a covering of the same color 
as the back panel. 

The operation of the apparatus is now 
obvious. When the victim is inclosed by 
the cylindrical screen, she immediately es- 
capes through a trap door in the table 
top, places the bones and the fireworks 
upon the table, and at the firing of the 
pistol ignites the latter and retires, closing 





the trap door after her. 
Injection of Substance. 
At a recent meeting of the Academie de 


Medecine, at Paris, Dr. Constantin Paul re- 
lated his observations (Sem. Méd.) on eleven 
cases which he had treated by means of 
'njections of brain substance into the sub- 
cutaneous cellular tissue. Three of the 





PREPARED FOR CREMATION. 

patients suffered from chlorotic neurasthenia, three 
from classic neurasthenia, one from permanently slow 
pulse, and four from locomotor ataxia. The liquid 
used was a ten per cent solution of the gray substance 
of the brain of the sheep, sterilized by carbonic acid in 
Arsonval’s apparatus; the injections were made into 
the lumbar or gluteal region, the dose being five cubic 
centimeters [80 minims] at most. 

This treatment is reported to have been well borne, 
as a rule producing no reaction, either local or general. 
In the two hundred odd injections made in the eleven 
patients, abscess or acneic pustules resulted in no in- 
stance; occasionally, however, slight lymphatic en- 
gorgement was observed, which disappeared in three 
or four or, at the most, seven days. The first effect 
noticed by the patient was a sensation of increased 
strength and comfort, the previous muscular weakness 
diminishing rapidly. The vertebral pains and spinal 
hyperesthesia disappeared after a few injections ; 
the lightning pains of the tabetic subjects, the neur- 
asthenic headaches, the insomnia, and the cerebral 
impotence all vanished in their turn. The appetite re- 
turned, and those patients who were previously dys- 
peptic now assimilated their food so well that they 
began to increase in weight. In the tabetics sexual 
power returned with the general improvement. The 
author, therefore, considers the injections of gray brain 
substance a nerve tonic of no mean value. 

Dr. Paul compares a neurasthenic patient with an 
accumulator which it is impossible to charge. While 
the morbid condition lasts, he is unable to transform 
his food into foree ; after the least effort his muscular 
and intellectual forces are exhausted. But, it is main- 
tained, the injection of cerebral matter in the manner 
described promotes the utilization of food and its due 
assimilation ; so that the nervous system now becomes 
a chargeable condenser by means of which the subject 
acquires force which he can dispose of at will. It 
should be noted that it is the nervous force which first 
returns ip all these cases; subsequent to and conse- 
quent upon this, the power to do intellectual and mus- 
eular labor comes back, the improvement in the condi- 
tion of the blood following later on. 
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In conclusion, the doctor claims that the 
subcutaneous injection of brain substance 
alleviates and cures neurasthenia much 
more rapidly than the ordinary therapeutic 
measures, iron, arsenic, phosphates, opium, 
alcohol, etc. ; and its action is more prompt 
and certain that that of hygiene alone, or 
that of suggestion, ovarictomy, or even elec- 
tricity.—Merck’s Bulletin. 

o_o ea 
The New Paris Labor Kxchange. 

The new Paris labor exchange has just 
been completed at a cost $1,600,000 and 
turned over to the trades unions. it is a 
bright and shining light in the solution of 
the problem of the unemployed that may 
show the way to the establishment of simi- 
lar enterprises in other countries. Com- 
merce, banking and trade have their busi- 
ness exchanges, Labor is very rapidly 
acquiring the intelligence to imitate the 
example set by business interests. Paris has 
230 trades unions. The problem has been 
working itself out for the past three years 
of completing a labor center which shall 
stand in labor matters for exactly what 
the great Paris Bourse does in financial 
and commercial affairs. In fact, the magni 
ficent building just completed is called the 
Bourse de Travail. While the new home of 
labor has been building, the new exchange 
enterprise has been actively in practice with 
such means as it had in hand. The iabor exchange 
has nineteen bureaus, or offices, each headed by a paid 
delegate, and it publishes a monthly journal. Within 
the past twelve months it has obtained situations 
for about 300,000 persons. 

According to the Boston Globe, the new Bourse de 
Travail has 150 rooms, a grand hall, a library, and a 
reading and amusement room in the basement, which 
will accommodate 1,000 unemployed men. In this 
great labor edifice 
contractors may 
consult and arbi- 
trate with the 
heads of bureaus. 
Just as the cur- 
rent prices of 
stocks and pro- 
duce are posted in 
the business ex- 
changes, 80 on a 
great bulletin 
here are posted 
the daily prices of 
labor, the offer- 
ings of contrac- 
tors and all that 
appertains to 
wages and indus- 


try, just asthough 
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ing dealt with. 
The city govern- 
ment of Paris has 
virtually given 
this magnificent institution to the trades unions, 
believing that it will soon pay for itself in the saving 
of strikes and bread riots. Many rich men have con- 
tributed generously to it and expressed the intention 
of heartily co-operating with its bureaus in the adjust- 
ment of industrial differences. 

The chief guarantee of success in this enterprise is 
that the labor organizations have already demon- 
strated their ability to conduct the ex- 
change with dignity, intelligence and sound 
business prudence. There is nothing of 
charity in the undertaking. It is an active, 
effective, and well organized fountain head, 
from which unemployed labor is Cistribuied 
where it can occupy itself most successfully 
and remuneratively. The attainment of 
peace, arbitration and the meeting of the 
directors of labor and capital on equal 
terms is its central purpose. The Paris 
labor exchange has set an exampie which 
can hardly fail to be imitated in many 
great commercial and industrial nations. 
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Sweet Caster 1). 


In the progress of chemistry that nauseous 
but most useful medicine castor oi! has been 
robbed of its disgusting qualities and con- 
verted into an agreeable sirup. It has in 
fact been born again and baptized with a 
new name, Palma Christi, or Oleum Ricini 
Aromaticum. All the cathartic qualities 
of the drug are retained, but the revolting 
oily taste is removed, and a sweet spicy 
flavor substituted, something like a com- 
bination of cinnamon and vanillz. 
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RECENTLY PATENTED INVENTIONS. 
Raliwey Appliances, 


Stzerine Car.— William Sneckner, 
Winthrop Howl, 125th Street and Seventh Avenue, 
New York City. The opper berth, according to this 
invention, has « vertical movement, and the lower 
berth is independent of the upper one, there being 
locking devices to unite the two berths, and an elevat- 
ing mechanism connected with one of the berths. The 
upper berth is virtualiy enepended from the car roof, 
andl may be readily raised and concealed close to the 
roof when not in ase, or lowered te any desired point, 
the lower berth being locked thereto, and both berths 
elevated and held near the roof, giving a maximam of 
head room over the seats, which need not be employed 
a recepiacies for clothing. The seats are also foldable, 
to present a table surface for the lower berth, or the 
latter may be held in each position that the seats may 
be used in dreesing and undressing, the sections being 
separated aleo by partitions with sliding panels, 


Car Coupiixe—William P. Clark, El- 
berton, Ga, A horizontaily swinging hook is pivoted 
in and projects from the drawhead, in the side of which 
a eprivg-preased dog ewings horizontally in the side of 
the draw head opposite the hook, to engage the hook of 
an opposing coupling, while s lever mechanism moves 
the dog against the spring. The device aatomatically 
couples with an opposing coupling, and it may be ope- 
rated trom the sides of the car or from a platform, 
while ite constrection le such that, if the coupling hook 
of one coupling breaks, the other coupling hook will 
hold the cars together. 


Car Brake.—James W. Fisher, Pa- 
louse, Washington. The brake shoes of this device are 
adapted to engage the raile instead of the car wheels, 
a shaft carrying arme pivotally connected with the 
brake shoes, while a chain is connected with the free 
end of an arm projecting from the shaft, the chain be- 
ing connected with an arm on a second shaft, which 
may be torned by band or power. The device is of 
strong and simple construction, aed designed to facili- 
tate the quick stoppage of trains on which it is used. 





Ratt Jorvt.—Richard Roxby, Dart- 
mouth, Canada, Overlapping sheaths are by this in- 
vention adapted (> be secured to the meeting ends of 
the raiis, the sheaths being disconnected at their over- 
lapping ends from each other to form a aliding joint, 
and shaped to fit the lower portions of the raila, one of 
the sheaths having thinned ends and the opposite 
sheath having an enlarged portion to {it over the adja- 
cent sheath. The meeting ends of the rails are thus 
held together, so that they cannot move laterally or 
vertically, although having the proper play to allow for 
expension eid contraction, sed the device may be used 
whether or not the joint comes above 4 supporting tie. 


Mechanical. 


CiutTrcs.—John 8.'Adams, New Orleans, 


Scientific American. 


an adjacent wagon or other receptacle. The machine 
comprises a portable frame, in which is a central pas- 
eagoway, with compressor shoes on ite opposite sides, 
a fiinged vertical beater being on one side of the pas- 
sageway, and a guard board opposite the beater, while 
an elevator adjacent to the guard board delivers into a 
busker, and another elevator receives the hasked corn. 
The machine is designed to operate rapidly, and do the 
work as nicely as it could be done by hand, 


Hay Rackx.—William T. Wallace, Be- 
loit, Kansas, This invention is designed to simplify 
the construction of racks, and provides one capable of 
being built in a durable and economic manner, This 
improved rack is made in one or more adjustable sec- 
tions, to readily increase or diminish ite area, the sec- 
tions being quickly and conveniently uniied, and the 
arrangement being such that any of the sections may be 
made to fold downward to expose more or less of the 
contents of the rack. 


HARVESTER BRAKE.—Daniel E. Ment- 
zel, Spangle, Washington, The “steer wheeis” of 
harvesters or headers are, by this invention, provided 
with a device by which the operator may quickly and 
conveniently apply the brake in sench a way as to re- 
tard the speed of the implement or fally stop it, the 
brake being held without the aid of the operator, in 
more or leas close engagement with the wheel. The 
handle of the brake lever is immediately back of the 
operator, who draws the handle toward him in apply- 
ing the brake, carrying the lever outward in removing 
the brake. 


Porson DIstTRIBUTER.—Harry J. Hill, 
Perry's Mills, N. ¥. This is a machine to be moved 
forward between rows of plants, in wheelbarrow style, 
a powder-distributing cylinder projecting from each 
side, so that two rows of plants will be eprinkled at the 
same time, The distributing cylinders are revolved by 
means of connections with the front wheel, as the de- 
vice is moved along, the height of the cylinders being 
adjustable as desired, and being protected by hoods 
from wind and rain. 


Miscellaneous. 


EVAPORATING Pay.—Harrison F. 
Tharston, Centre Bartlett, N. H, A receptacle having 
depending hollow flanges rests on a flat ash box, 4 
series of curved hollow flanges extending centrally 
from the receptacle to the box,and terminating adja- 
cent to the outlet, to form flues, there being a tank on 
the rearend of the ash box, connected by a siphon 
pipe with the receptacle, while a snpplemental pan 
within has flanges resting on the edges of the evaporat- 
ing receptacle. This evaporator has very large heating 
surface, and is designed to rapidly reduce sap to sirup 
and boil the sirap to sugar. 


Dam.—Otte Van Oostrum, Portland, 











Oregon. Thie dam, to be made either of cast or sheet 
metal, or partly of wood and partly of metal, is de- 


La. According to this improvement, a lever mechan- signed to stop the flow of water in smal! ditches, such 
lem is connected with two sliding Mocks and a sliding | 4¢ are ased for purposes of irrigation. It has side 


sleeve for alternately operating the blocks by a con. | 


tineous movement of the sleeve, a brake sleeve held on 
one of the blocks engaging the pulley to be driven. The 
Aevies is #0 arranged asto permit of gradually apply- 
ing the friction lock, and when the epeed of the driving 
and driven parte is nearly equa/, the friction lock is 
broken aed the positive lock is actaated to connect the 
two parts, thas formiag a direct or positive coupling. 


Srapte Drivine Macurye.—Gilbert 
liay, Madison, Neb. This is 2 simple and rapid-work- 
ing machine for forcing metallic staples through « 
eeam, the invention more especially improving the 
feeding mechanism, so that the staples may be fed one 
by one and held in a suitable position for driving, the 
machine being also especially intended for setting 
staples in leather goods, for the purpose of securing 
seams, instead of osing rivet fastenings. 


Nor Lock.—Waters B. Parrot, Eliza- 
beth, N. J. The washer ased with thie improvement has 
one face formed as a series of juciined planes, 2 locking 
box or shel! screwed on the bolt having a lag engaging 
the planes of the washer, while an elastic washer, 
carried by the bolt, engages the inner sarface of the 
shell, and a jam nat screwed op the bolt enters the 
shell and engages the washer. The device is of simple, 
durable, and inexpensive construction. 


Guass Pomssrye MAcHINE.—Ferdi- 
nand K. Maximilian, New York City. This is a ma- 
chine designed especially for polishing the beveled 
edges of piste gias*, the improvement increasing the 
capacity of the machine and reducing the cost of labor. 
It hac two beds, with s passageway between, longitu- 
dinal guide rods at each side of each bed, connected 
with a transverse rod at one end, standards on the guide 
rods sapporting a rubber frame consisting of cross bars 
and adjostable jongitudinal rabber-carrying bars, in 
combination with means for reciprocating the frame on 
the beds. 


VeENEKERING Macuine. — Charlies 
Sprewits, New York City. A simple and durable ma- 
chine is provided by this invention, whereby veneers 
may be effertively and expeditiousiy fattened, hearted, 
and set in large quantities. A series of tables, some of 
them adjastable, is located one above the other, each 
table having an iniet and out'et opening, and a body 
section with a marginal rib spon one face, and aleo a 
series of spars. while a cover plate conceals the spars 
and ie ettached to the ribe, weighte and links being 
connected with the movable tables, whereby they move 
together, while pressure devices exert tension apon the 
vablee. 





Agricaltural. 


Corny HaRVestiIne MacniInE.—James 
Clements, John Clements, aod Fred. H. Rollins, Lake 
Oty, lowa. This ies machine to be drawn lengthwise 
over 2 row of corn, picking the cars from the stalkea, 
husking the corn, and delivering the husked ears into 





wings with vertical] grooves, in which slides a gate with 
an opening, and an auxillagy gate sliding therein. The 
dam is pat into position by forcing the side plates down 
into the dirt at opposite sides of the ditch, and then 
introducing the central plate with its door, 


WELL BorRING AND PROSPECTING.— 
George A. Miller, Colfax, Washington. This invention 
provides an improved method of drilling and excavat- 
ing for making a well or prospecting for minerals. A 
heavy drill is operated in a reciprocatory manner by 
mechanical means, falling by gravity ; after a seat for 
the explosive has been formed within the earth, the ex- 
plosive is dropped to position and fired by allowing the 
drill shaft and cap to drop on it, thus thoroughly break- 
ing up the rock through which the well is being bored. 


Corrzer Por. — William H. Wrigley, 
New Orleans, La. Depending from the cover opening of 
this coffee pot is a perforated cylindrica! coffee holder, 
in which the coffee is placed, and within the coffee 
holder is placed a smaller perforated cylinder depend- 
ing from the cover, throagh which hot water is supplied 
to percolate through the coffee to the main portion of 
the pot below. 


GLove FastTentne.—August V. De- 
mange and Jules M. R. Hervieu, Paris, France. This 
is a simple, neat, and ornamental device for affording a 
hooked connection between the vent edges of the glove, 
providing a convenient book and loop fastening, of 
which the hook piece may be concealed when the glove 
is notin ase, Each of the fasteners is composed of a 
book section and a loop section that may be qaickly in- 
terlocked when the glove is closed on the wrist of the 
wearer, any desired number of the fasteners being 
readily attached to the glove. 


Pocket ATTACHMENT.—Sally Salinger, 
New York City. This isa safety attachment for nee in 
the ordinary garment pockets, and is readily applied to 
or removed from the pocket. It is composed of hinged 
jaws, one of which has slots with perforated logs on 
opposite sides of each slot, pins sliding in each pair of 
ings to attach the frame to a garment pocket. In fast- 
ening a bag to a garment pocket the pins are made to 
pase through a portion of the bag. 


Base Batt Game.—Morris Ullman, 
Washington, D.C. This is a game for use at seammer 
resort», excarsion grounds, ete., affording amusement 
and serving to test the accuracy and strength of the 
throwing arm of the player. A pivoted pendulam at 
the rear of a rigid target frame is moved by the im- 
pact of the ball throagh different distances or arcs, 
making an electrical connection which moves an indi- 
cator according to the force and accuracy of the blow, 
the several figures representing the different players in 
the field, being electrically connected, if desired, with 
the main electrical cirenit, an! arranged to be moved 
about by the closing of the cirenit. 


Prssary.—Horace H. Taylor, Fresno, 
Cal. This is an elastic, bollow, longitudinally extensi- 


ble device, with its upper and lower extremities of 
greater thickness than its side walls, and with a specially 
constructed support for the device when in place. 


TYPE-WRITING Macurtne.—William J. 
Borden, Hico, and Jahua W. Johnson, Houston, Texas. 
This is a machine especially designed for writing upon 
blank books, facilitating the making of official records in 
improved style, while it is also capable of use for the 
ordinary work of type-writere. Spring-pressed type 
are carried by the type wheel, which is supported by an 
oscillating frame connected with an actuating mechan- 
ism, a shifting and driving mechanism being also con- 
nected with the wheel, while a trip mechanism in the 
path of its rotation acts successively apon the type. 
The frame is journaled in a vertically movable car- 
riage, upon which a sleeve slides laterally, arms pro- 
jecting from the sleeve engaging the type wheel at 
opposite sides, Owing to the manner in which the line 
spacing and letter spacing is effected, type of different 
sizes may be employed. 

LAND AND WATER VELOCIPEDE. — 
Theodore G. P. Vogt, Passaic, N.J. This is a light, 
strong vehicle, adapted for manual propulsion on land 
or water, without change of adjustment or parte, and 
carrying several persons. It has two long, end-tapei ¢d, 
air-tight halls, spaced apart by a yoke bar at each end, 
and with a water wheel between them, near the cen- 
ter, while apon a transverse axle are two hollow main 
tricycle wheels, with air chambers and radial paddles 
and a peripheral elastic tire. There is a forward hol- 
low air-tight steering wheel, swiveling and rotating 
between the halls; two saddles on the wheel case, with 
treadJe gears below for each saddle, sprocket gearing 
and chains connecting with the axle of the main wheels, 
with other novel features, the principal parte being 
made to contain air, so that in water the vehicle be- 
comes a floating raft, with means for propulsion and 
steering. 


Tricycie. — Archie McDougall, Salt 
Lake City, Utah Ter. The driver may use his hands 
and his feet in propelling this vehicle, which is thus de- 
signed to be driven with great speed. It has parallel 
driving wheels connected by the driving axle, a steer- 
ing wheel in advance being connected by a reach with 
aframe on the driving axle, while a sprocket wheel 
pivoted on the axle frame is connected by a chain with 
a sprocket wheel on the axle, and an oscillating and re- 
volable lever pivoted on the reach is connected by a rod 
and crank with the driving sprocket wheel, there being 
also a sprocket wheel and chain connection between 
the oscillating lever and the steering fork. 


BLANK Boox.—James W. Burris, 
Uvaide, Texas. According to this improvement, blank 
sheets are secured to a binding forming the back of 
the book, so that the attachment and detachment of 
the sheets may be conveniently effected, the book being 
thus particularly adapted for the use of typewriters and 
other copyiets. The backing piece or binder for the 
sheets is flat, and hae a series of parallel rows of per- 
forations through which cord loops are drawn, the sev- 
eral perforations of adjacent rows being out of align- 
ment. In securing a pack of sheets to the backing, 
the several loops are drawn through perforations in the 
sheets and also interlocked on their inner side, 


LAWN SPRINKLER.—Charles H. Baker, 
Bay City, Mich. A rotary deflecting cone, provided 
with a series of distributing wings, is arranged] above 
the discharge end of the nozzle of the sprinkler, the 
lower part of the nozzle having a screw-threaded inlet 
for connection with a hose, while below this is a down- 
wardly projecting leg adapted to stick into the ground 
to hold the whole device in upright position. By the 
povel means of attachment of the tilting frame hav- 
ing the rotating cone within it, the issuing water may be 
sprayed throngh the area of an entire circle, or through 
only three-fourths, a half, or a quarter of a circle, as 
desired. 


OvEN THERMOMETER.—Harvey Mur- 
dock, Brooklyn, N.Y. A simple thermostat is pro- 
vided by this invention to operate by its own expan- 
sion directly upon an indicator, without the use of 
levers of any kind, Ao expansible and revolable rod is 
suspended by one end in a hanger within the oven, the 
rod and the hanger having a screw-thread connection, 
and the outer end of the rod having an external indi- 
cating hand passing over a dia) on the outside of the 
oven door. As the rod expands with the rising tem- 
peratare, the screw-thread of the hanger, acting on 
that of the rod, gives the latter a rotary motion, which 
is indicated by the hand on the dial, the latter being 
properly marked to indicate the corresponding temper- 
ature. 


Wasuine Macurne. — Frederick M. 
Webster, Somerville, Mass. This device is designed to 
be conveniently applied to eitheraset or a portable 
washtab, and operates to keep the clothes well cov- 
ered with suds while rapidly washing them. In a 
frame designed to set well down in the tub are jour- 
naled three spring-pressed Jcorrugated rollers, two below 
and one immediately above a crank arm extending 
from the latter, by revolving which the clothing is 
drawn between the rollers. By oscillating the crank the 
rollers are worked backward and forward to give the 
clothing the necessary amount of rubbing and squeez- 
ing. 


Batt Brarine.—Friedrich A. Grune- 
berg, New York City. This improvement is especially 
applicable to the fifth wheels of vehicles, providing 
therefor ball or roller bearings in a simple and economic 
manner, the attachment being readily made to any fifth 
wheel. A pocket plate is located between the upper 
and lower fifth whvel sections, and held to operate 
jointly,with them by the king bolt, the pocket plate 
holding the balls in position while leaving them free to 
turn in their pockets. 


MustcaL INsTRUMENT.—William Car- 
ter, Albion, N.Y. A “nasalette” is the name given 
this instrament, which has a nose cap, or hood, form- 
ing a receiver for air blown from the nostrile, a dact 
directing the air downward from the receiver, and a 





tabular mouth-piece connected with the duct below, 
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tongue it is designed to vary the sound 


PANTALOONS HANGER.—Charles T. N. 
Engels, Middiesborough, Ky. This device consists of 
paralle] connected rocking strands or wires, each hav- 
ing an ontward projecting arm, or jaw, movable to- 
ward and from each other, according to the direction 
in which the wires are rocked, the latter being bowed 
or bent outward to form means for rocking them. The 
improvement forms a ready attachment to opposite 
sides of a waistband, to be suspended from a convenient 
support, whereby both lege and both sides of the body 
will receive equa! tension. 


TowFr. BRACKET.—Wm. A. Neidhardt, 
New York City. Sapplementa! end brackets are se- 
cured to the wall plate, one of the brackets having an 
outer shell and a removable inner portion, and one of 
them having its shell slotted at the top, and a lock to 
hold the two parte of the slotted bracket together. 
The device holds the towe' upon a roller in conve- 
nient position for use, but so that it may be locked 
in place and cannot be removed without unlocking it, 


AnmaL TRAP.— Joseph Klar and 
Frank H. Hall, Anna, Ill, This is a trap for catching 
rate and mice, in which, as the animal enters and takes 
the bait, a pivoted chate or runway is carried down to 
close the inlet opening. When the animal seeks to er- 
cape, in traveling over this ronway it sets the trap for 
another victim. Thereis in conjunction with the trap 
acell, into which the animal is likely to enter to es- 
cape from the trap, bat from which it is impossible for 
the animal to return to the trap. 


Nors.—Copies of any of the above patents will be 
farnished by Munn & Co., for 2% centseach, Please 
send name of the patentee, title of invention, and date 
of this paper. 
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“vor Sale—One 48°’ boringlathe. First-class order. One 
cueld gear outter. In good order. W. P. Davis, Roches- 


ter, N. ¥. 

sbingling gauge patent for sale. see page 428. 

“U.S.” metal polish. Indianapolis. Sampies free. 

presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

¢xpindle Turret Dril! Presses. A.D. Quint, Hartford,Ot. 

portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer, Philadelphia, Pa. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York, 

screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. Allsizes in stock. Irvin Van Wie, Syracuse, N.Y. 

Crandall’s patent packing for steam, water, and am- 
monia. See adv. next week. Crandall Packing Co., 
Palmyra, N. ¥. 

For pile driving engines, J. 8. Mundy, Newark, N. J. 
* split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker 8t., Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. ¥., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Selence,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N.Y. 
Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. ¥. 

What do you want to buy? We will send without cost 
to you, catalogues, price lists, and information concern- 
ing anything you wish. Paret, Willey & Co., %5 Broad- 
way, New York. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

G. D. Hiscox, 361 Broadway, N. Y.. consulting engineer. 
Hydraulics, pneumatics, steam appliances, heating and 
ventilation, artesian and driven wells, tramways and 
conveying machinery, mil) and factory plants. 

For Sale at a Bargain—Exclusive right for State of 
Virginia on a patent lifting jack; also 300 jacks ready 
made. Must sell. For particulars address H. Crites, 
Gaston, W. Va. 
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References to former articles or answers should 
give date of paper and or namber of question. 

saquteses not ans reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to y to all either by letter 
or in thie department, must take his turn. 

Speeial Written Information on matters of 

al than general 


interest cannot be 
expected without remaneration. 
Scientific American Su  gemeey referred 


to may be had at the office, cents 

Beoks referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 














(4439) R. E. H. asks: Can you through 
the Notes and Queries colamn of your paper tell me 
of any equitable rules for time allowance based on 
load water line for steam yacht races? A. The Ameri- 
can Yacht Club ases the following rale for the larger 
class of steam yachts, The time allowance is the dif- 
ference between the time actaaily made over the course 
and the computed time by the formula of: Speed in 
knots per hour= 

27x? Wlength in feet on the water line. 
If the computed time is lees than the actual time, the 
least difference is the winner. If it is greater than the 
actual time, the greatest difference is the winner. For 





the small steam launches, the speed in knots per hour | 4 


divided by the cube root of the length im feet on 
the water line (+yizemn) ease the merit of the 


race 


(4440) A. P. H. writes: Can you tell me 
what volume 100 cubic feet of carbon dioxide (CO,) at 
atmospheric pressure and 69° Fah. temperatare will 
occupy when compressed toa liquid? In other words, 
how do the volumes of gaseous CO, compare with the 
liquid CO, ? A. The specific gravity of liquid carbondi- 
oxide is at —10° C, 0-9951; at O° C: 09470; at 20° C. 0°8266. 
The latter temperature corresponds to 68° Fah., at 
which the amount named would occupy the volume of 
98,755 grains of water or about 390 inches ; at 60° Fah. 
the volume would be approximately that of 95,609 grains 
of water or about 379 cubic inches. 


(4441) K. N. asks: How many cubic 
feet or hundredweights of ice is needed to cool a space 
°f 1,000 cubic feet of an ice box (lined throughout with 
‘ \uches sawdust) to about 40° Fah.? A, The melting of 
100 pounds of ice should be enough to cool the ice box 
‘o 4° from our summer temperature, if it is perfectly 
‘ight; batas ice boxes are generally made snd used, 
& constant 
not ee ek eae 

(4442) F. B. W. asks: 1. What causes 
the so-called heat lightning? A. So-called heat light- 
ning is simply the ordinary discharge of lightning at a 
creat distance. What is seen is merely the reflection 
of the light from the lightning and the storm on account 
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of ite great distance. 2. Why is it not accompanied by 
thander ? 3. Is it considered dangerous? If not, why? 
A. No, for the reason just given. 


(4443) H. M. R. asks for the compo- 
nents used for the production of the lead tree in a bot- 
tle. I may mention that there are men in London that 
peddle the powder in the streets at 1 penny per packet 
with the wire. A. The powder is lead acetate or sugar 
of lead; the wire is zinc. 


(4444) F. W., Chicago, writes : Will you 
please suggest some way to me through the SciznTiFIC 
AMERICAN Of removing or lessening the dampness in 
my basement? It rusts my tools, spoils everything I 
put down there, and the unpleasant odor makes it very 
annoying. A. The only approved way of ing the 
nuisance of damp cellars in Chicago soil is to make a 
concrete floor with Portland cement, using gravel or 
sand with the cement at least 2 inches thick, and plaster 
the walls 2 to 3 feet high all around with Portland ce- 
ment. Then cover floor and sides with a thin coat of 
asphalt put on hot. Then lay a floor so as to have a 
clear space underneath and arranged to connect with 
outer air through ventilators, Sides of basement to be 
furred off, lathed and plastered. You have parties in 
Chicago that do this work. 


(4445) N. E. C. asks: What 

contains the largest number of words? A. The Chinese 
anguage is supposed to have the largest namber of 
words, The English language contains about 120,000 
words, including technical words; the German lan- 
guage about ‘80,000 words. 
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NEW BOOKS AND PUBLICATIONS, 


Sea Sipe and Way Sivz. By Julia 
MeNair W. t. Boston: D. C. 
Heath & Co. 1892 Pp. viii, 361. 
Price 70 cents. No index. 


This charming book is the fourth of the series of na- 
ture readers, of which we have already reviewed several 
in this paper. It begine with the formation of the 
earth, goes through the different geological eras, and 
then treats of modern natural history. The whole is 
comprised in 50 reading lessons, is excellently printed 
and with creditable illustrations as required. We be- 
lieve a good work is done in providing for the young 
this class of reader, in order to direct their thoughts to 
the marvels of natare. . 


Sarge Buripine. By Louis De Coppet 
Berg, F.A.LA. Vol IL 3 
Ticknor & Company. 1892. Pp. xv, 
279, with additional tables. Price $5. 

The first volume of this book has received already 
such encomiums and such wide circulation among the 
profession that the present work will meet of course 
with the same circulation, as it is essentia) to complete 
the book. It starts with chapter 8, and is devoted to 
iron structure, and in it the manufacture of iron and 
its quality receive very full consideration. Iron 1s de- 
parted from under a section devoted to trusses, where 
something is said of wooden trusses also, ‘but the 
metal] is pre-eminently the subject of this second vol- 
ume. A very exhanstive general index, filling nearly 

20 pages, is a most commendable featare. 


Jounson’s TABLES. By J. B. Johnson. 
New York: John Wiley &Son. 1892. 
Pp. vii, 99. Price $1. 

Stadia and earthwork tables, four-place logarithms, 
logarithmic traverse table, natural functions, map pro- 
jections, etc., reprinted from Professor Johnson's work 
on the theory and practice of surveying, are the matter 
of the present volume, preceded by chapter 13 of the 
original work, upon the measurement of volumes. It 
is believed that the great use made by engineers of 
these tables and formulas justifies their separate repro- 
duction, and we have no doubt the work will be found 
justified by the acceptance it will receive from the pro- 
fession, 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


June 21, 1892. 
AND EACH BEARING THAT DATE. 








(See note at end of list about copies of these patents.) 
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Publications, iterary, R. Ronner’s Sons............ 7.5 
Rasors, Firm of Alexander Coppel -- a2 | 
Remedies for neuralgia, rb 





Rewediea, certain named, 0.1 ( hem. Company... Ts 
tise, 

ae re. asthma, and female Snplatnes, a. | Be 
Salte, inorganic, M. C 


Tre 
Sewing machines, Dives, Momeroy & stewart 
Sitver tah. W. FH. Lewis... 






Guits, boys’ apd children’s. Levy Oo 
ri oO . Morgan : Co ee 
reed, linen, Finlarson, Bousteid & Co 


Thread of oot cotton, silk, fax, and other @brous ina- 


a jeiee. certain named. American Enileu- 


rage Company 
Towels, Turtish, D. Howacte 
Vaivee, Dunham, Carrigan & Hayden © ‘ompany.. 


DESIGNS. 


EB H. Richards . 

Briek or building block, J Crossiey 
Brash or hand mirror, back for a, H. A. Weih 
Corntoe. A. Carlewitz 
Wectrie motor frame, P. W uest, Jr 
Heb bend, J. G. English 
dat or ointment pot, F. M. Underhill... ‘ 
Mateh bos, W Haydea coseed 

ctare frame, T. W. Norman 


71644 
71,642 
ites 
71,629 
Te 
71,680 
71 5, 
71,8 
Pv 
Pin, J. A. Bidwel! - = tee 
Razor handle, J. KR. Torrey ascace - 
#nade rol = ‘ ig 
Spoon, ete.. W. 
inne 
21,6408 


dis 





4. Meeker 


Veta. or 
yor fork bandie, 6. Ww Shiebier. 
pve, cooxir Ritehi 
stove, vil Bion « . 
Stove, US L,.. BLockstrom JTL so 
Primmine, z  fohwe ae 
inom bag, Warr cohen 
Trimming, J. W. Schloss , 


A printed capy of the specification and draw 
any patent in the foregoing or any patent in print 
'weued since Lai, will be farnie od trom this office for 
mecentse. In ordering dense atate +h neme and num! 
of the patent desi and remit to Munn & 
Broadway, New York. 


Canadian patents may no 
for any of the invent 


z 
& 


ex 





77,458 | 485 Water Street, Seneca 


S| toro Sere catia TATHES 


| lowvues mailed on application. 


WMoavertisements. 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - «- - - $1.00 a line 
The above are charges per agate line — about 

words per line. This hotles sb shows the width of the 

pe. Engravings may head aaver. 
tisements at the same rate per agate line, by measure- 
ment, as the letter 
received & Publication Office as 
morning to appear in the following w 





ADANIAN T MWALL PLASTER 


BEST PLAS NG RIA NOWN. 
» ae A \oeERE io BAT Bats L' = 


Th factories in t er 
ADAMANT MFG. CO. 5 coer opine N. ¥. 


Patent Foot Power Machine 
Complete Outfits. 


Wood or Meta! workers without steam 

power. can successfully compete with 
the ore sho nore we using our New 
LABOK ING Machinery, 
latest and a improved for practical 
shop use, also for Industria! Schools, 
Home Training, etc. Catalogue free. 


Seneca Falis Mig Co. 














Drill , and Scroll Saws. 
Machinists’ Tools 6 mis and Supption. Lathes on trial. 
6@” Catalogue ma on application. 


comp Asean LATHE COMPANY, 
6 Central Ave., Cincinnati, O. 





Our salesmen cover every State and 
Territory in the Union, and good spe- 
° ° ° —. = by the million. We ay 


ut particul: 
fs TUMCAMORA ABV eR isiNe co. 
” Use COSHOCTON, 0. rae oe 








y N D.—E rienced meter 
SITUATION want 2 hew type of Raison Chem 


foal” Meter. peril commenee work at ° 
Can furnish references. Address, Ames H, od Oe apr 
Delivery, Minneapolis, Minn. 


The Sebastian-May Co. 


Improved Screw Cutting { 


roe LAAT EES 


Drill Presses, Chucks, =, > 
and Machinists’ and 
Outfite. Lathes on trie Gh 









165 te 167 Highland Ave, 
_ SIDNEY. outTe. 


N. Y¥.—Invest 
or, ee city of Depew; 
ey bilts are build- 

to built 


walls two miles se), pee 
eee Ma ae 
BALL 


16s World Bu Buliding, 





York. 


_ ARTISTS WHO GET RICH 


advice. Astiate 5 yhe use use 
the Alr Brus are eqiting 5 
mend it very strongly t yh s distinctively 
an art tool, and saves time and bor and 
increases the excellence of os 
Write for illustrated catalogue. It will ine in- 
terest you. 


AIR BRUSH MFC. CO. 


we ee Sora, Hl,, U. 8. A. 
assau Street. 













3|FOR SALE ae 


Patent No. sar? xy 
or send yt copy of Patent. sell Outright or by 
reas, 
CHANCY AVERY, PLEASANT LAKE, =. 


States. 
EL ECTRO MOTOR. SIMPLE, HOW TO 
make. By G. M. Hopkins.—Description of a small electro 
motor devired and constructed with a view to De 
amateurs to make a motor waich might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
— or any machine requiring not over one man power. 
ith 11 figures Vegaenes, ip SCIENTIFIC AMEKICAN 
SUPPLeMeNT. No. 641. I'rice To bad at 
this and from all newsd 








VOLNEY W. MASON & Cv., 
FRICTION PULLEYS CLUTCHES and ELEVATORS | ,t 


PROVIDERCE. K. I. 








CATALOGUB FREE TO ANY ADDRESS. 








Steel Type for Writing Machines, 


4. D. MALLONEE, Mfr, STOCKTON, N. Y. 


























[JuLY 2, 1892. 


ROTARY 
VENTILATING FANS. 


MECHANICAL AIR MOVERS. 














CONVENIENT PUNCHING PRESSES 


For Hand Use. 
Lightning and Green River Screw 





Hearners (for o Ping me Bolts), Taps, Dies, a 
rench it Je Cattiog f 
and end. Del ing ie Machines, “and other TUERK 
WATER METER CO., 
phe by FULTON, N. ¥ 





WILEY & RUSSELL MFG. 00, ~ Seatemantetee 
Greenfield, Mass., U. 5, A. SUPPLIES FROM 
Send for new Catalogue. TYDRANT PRESSURE, 


wer known, 
mace ommamaey AN YY ELECTRIS MOTOR POR AM Sa invaluable. for "bl tor blow ine 















ateurs.—By C. D. Parkb in detail ofa 
small and Yeasil made 2. | enough to drive 
a ten or twelve inch brass fan and to give a breeze. 


With a res drawn to a scale. Containe in SclEN- 





sees, “To 'be hed at this oice aud from all wewsdea'ers, 
BILLINGS SCRE 
PATENT “PLATE. 







water 
Shove Is iD: svat wb, pres 
sure has 4 horse power, 
y se = poses 
‘or ~ 
ewark, N. J. 





Drop Forged from Bar Steel. 
The Best Plate in the Market, 


The BILLINGS & SPENCER CO., Hartford, Conn, | —*° : : 
FOR SALE, | a valuable Patent, which will serveasa WANTED sued invention to manufacture and 


Rare chance for a pusbing man with medium tal. culars to X. X., The International News Com . 
Address JOHN RADLEY, ear, ide Man battan y-—K —- — Building, Chancery Lane, London, Egiant 








City, N. J. . ---- iu 

= —A DESCRIPTION OF 

WEBER GAS AND GASOLINE ENGINE the great nati Dee, Se ae tae ed stan, by ap 
A. 4+; teal field writer doa. Newton’ Crane Gontained in Sex- ScI- 






Fally Guaranteed. 


A boy starts it, requires only a 
few ininates’ attention a day. 


ye bour per i ?. {ragning 1 
catalogue. Address Drawer 200, 
Weber Ges Engine Works, 


KANSAS city, Mo. 


ENTIFIC AMEKICAN St PrLement, No. @ 
1 cents. Tobe at this office and By hy i aoe 












machine w; 


Every y 
talog, full particulars, ete., cut 
trie iv. cut and rend to us to-day. 
ALYAH MANUFACTURING CO. , Chieage, Li. 











aNTED-—a Voremen who is expert in the Manv- 
ure of \'ubing made from Aluminum. Address Al 
minum, “45 The , Chicago. 








-seirn | OYSTER CULTURE.-A VERY INTER- 
_WANTED— PATENTED NOVELTIES esting descri =] of the process of artificial oyster cul- 


ture as ced at Arcachon, France. With 15 illus. 
Ss win Ss trations. Contained in SCIENTIFIC AMEKICAN SUPPLE- 

MENT, No. 847. Price 10 cents. To be had at this 
office and from all newsdealers. 


THE STIRLING BOILER 


is economical in fu |, repairs, and 


a PN 9 oe 


Steam! Steam! 





x - absolutely safe at high pressure. 
Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Engine, - $175 Seacienity octh-<eaning. 
‘“ “ we AM Se pe THE STIRLING COMPANY, 


GENERAL OFFICES: 
PULLMAN BUILDING, CHICAGO 
Branches in al! principal cities. 


4. 
Other sizes at low prices. Before you buy get our prices. 


B. W. PAYNE & SONS, 


Drawer 56. ELMIRA, N. Y. 


ELECTRIC POWER APPARATUS, 
FOR EVERY VARIETY OF MEOHANIOAL WORK. 
SAFE, SURE, RELIABLE. 


ESTIMATES FURNISHED. SEND FOR CATALOGUES, 


THOMSON-HOUSTON MOTOR CO., 
620 ATLANTIC AVENUE, BOSTON, MASS. 


RAILWAY @& STEAM FITTERS SUPPLIES 


Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN §. URQUHART. 46 Cortiandt St., N.Y. 


























HAVE YOU READ 








x x<perimental 
WW ARTPE 8, DOME, CoP, COE Rast. cience? 
ence in the manufacture of builders’ hardware or similar = 


——_. He must be a first ag F-- in Grosz res: = es 

“Col somes confidential VAN'WIBONER | ‘This new book, by Geo. M. Hopkins, is just what 
rs Ww far cornegponaenee Cleveland, O. | you need to give you a good general know! of 
hysical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
A Primer on Inventing, tific information contained in this book. It is not 
Or rather on mechanical helps to inven- | only instructive, but entertaining. 
tion, experiments, investigation, etc., sent —_ 
free, co advertise our machine shop. 

Tax Jones Brorugers Evectric Co. Crn't1, 0. 


ROSE F POLYTECHNIC INSTITUTE. 








low. Address i'r. ED 


Sine Shops, 
ee 


T0 BUSINESS MEN 


The value of the SCTENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in al) the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- | 
paper. He wants circulation. This he has when he ad- | 
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCTENTIFIC AMERICAN, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for Over 700 7 fine “ ™ and 
the reason that the agent gets a larger commission from beautifully bound Pree srr” 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 











G2" Send for illustrated circular. 


For rates see top of first column of this pagé ad. 
an ete ls a ma ™ MUNN & CO., Publishers. 
ous - paren: Office of the SCIENTIFIC AMERICAN, 
361 Breadway, New York. 361 BROADWAY, NEW YORK- 


After being on the Market Six Years 


The “ACME”? siill Leads! 


Phy tag pe Four Horse Pow for either Reronay Of Gas 
me, aa ordered. No extra ineurance: ulred on accor ‘account of the oil @re. 











or Rerceane Of fas 


BEATTY Kirra DOR tewektar es, AGT ook ROCHESTER MACHINE ‘TOOL WORKS. Brown's ace, ROCHESTER, X. ¥ 























JULY 2, 1892. | 


Founded by Mathew Carey, 1786. 


HENRY CAREY rY BAIRD & CO. 
Industrial Publishers, Booksellers, and Importers, 
510 Walnat St. Philadelphia, Pa., U. S. A. 
gy Our new and Rev 
scientific — 
and Circula 
, lied to the Arts. sen 
hg oe in any part of the 

edcress. 


‘PE ELTON WATER. MOTOR. 


agiven 
the 











Cat 

pages, and our other 

ne Sei wy map ye | of Bele 
te. who bo will tertich his 










chinery. Wa of power 
aD 
water required by any other. 


eon Sa 
he 


ils Male St ea eate ee 


moet. A 
ht and pro- 
—" busle 








$10. 00 to $50.00 & 


¢ Lanterns and Views of popular 
BO cate on 10 


ey om ‘ rns abe 
fathen | "3 Meteorological, 4 Magic Lanterns, 
TANASE, SS Madison Street, Chicage, IM. 






PAINT=<irs |} 


DIXON'S SILICA GRAPHITE PAINT 


Water will run from it pure and clean. Itcoversdouble 

the surface of any other pain nt, and will last wow ov fee | — 

times longer. Equally useful foranyiron w for 

circulars. JOs, DIXON CRUCIBLE Co., Jersey City, N.J. 
L. DERMIGN 


© Bte., by the 
Wace YOUR RICE, Ps 


NOW READY! 
A NEW AND VALUABLE BOOK. 








$1. 








12,000 Receipts, 680 0 Paxes. Price $5. 


ple ndid work contains a careful compila- 
1e most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Selentific American during the 
past fifty years ; together with many valuable and 
important additions, 

Over Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented, It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world; the in- 
formation given being of the highest value, ar- 


This s 
tion of t 


ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formule used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 


cesses in the arts are given. 


It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
80 extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier maché ; how 


to make paper water proof and fire proof ; how to 


zsi%;|OIL WELL SUPPLY CO. 


Phew. wh | 
25; cookers, 


Scientific Awerican. 


13 
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» 1892 «= Remington 
Typewriter 


For Ease and Convenience of Operation, Simplicity of Design 
and Durability of Construction, is 


OUONBTOVUALED. 


SEND FOR CATALOGUE. 








WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 
GATES ROCK & ORE BREAKER |= 


Capacity up to 200 tons per hour. 


Has produced 
mt more ballast, road 


broken more than 
all other Drosha * combined, 
Machinery. sent tor 
GATES IRON WORKS, 
50 C Se. Clinton St., Chic .ge 
136 ©, Lil New 


















ARTESIAN WRBLLS 


"feats, Botiers’ Bogines. Water, nee, Pipe, 
Sa 








eral pay rate or - ork. 


l teatared iy by apt 
New York Stencil Wks. 100 Nassau St., N.Y 











"mene ZINCETCHING 


Our new General Circular “8. = Geowing epermene 
lars for estimates. Ff particu- 














CLARK’s 


WOOL WASHERS, 
WARP DYEING AND ae MACHINES, 
PATENT Russe P ED SQUEEZE 


POWER WRISGES*, KOR HOSIERY AND 
DRYING AND VENTILATING FANS, 


GALITORNIAN AGENCIES. WANTED 








WOOL AND COTTON DRYERS, Etc. dlea. Catit. Were £ icstas te commeapena wite mn ome 
free. rers wanting first - —- ve = — 

oO 
CEO. P. CLARK eT Bout Southern ifornia. Bost 


Box L. Windsor Locks, Conn, | of Detroit, Michigan and Los Angeles, Calif. references. 











ROCK BREAKERS AND ORE CRUSHERS 

ig he iprenton eee ee for w 1 Spade aie 

| a ate July 20, 1880, to Mr. 8. L. Marsden. All Greshers supplied —— 
gS 


j patents. 
PATE, BUCARD KL BALAN A eae aa Aves: CO8™ 
THE UNITED STATES LIFE SAV-! Catalogue No. 12, 

ing Service.—By Horace L. Piper. An interesting pa- 


otee Hat tans 

with over i jons 

per, treating of rite and Superintendents, Stations fe he. th c 
artford, Conn. 


eva |DYNAMO CASTINGS. —ccrcs i 


sdealers. 
newsdea dress W. GHT, 987 Columbus, 


VANDUZEN ® ser, PUMP 
Pumps oo Aap find of L of Liquid 


‘Abetrs tn Coase, never Clogs 

freezes. Every Famp ouarantevs: 

soe ea Eee Ol ZES. 

200 to 12000 inky per Hour. 

THE VAN DOZEN & I Address 
ZEN & TIFT CO., 


fis E. Second St., Cincinnati, 0 


THE WESTERN UNIVERSITY, 










cturers, 
RA and C€ 








and their Locatio s, Keepers, Crews, Discipline, Boats,| The Cushman Chu 
pnoye. Xs yle Gun, Life Car. Patrol, Telephone, Wrecks. 
With one full page a Contained in SCTEN- 


TIFIC AMERICAN SUPPLEMENT, 0. 
cents. To be had at this: bites and from al 


STEVENS PATENT 








me 


f: tev = Agus ims & TOOL. C0. 














make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor stro’ paper, pa r for doing | 
up cutlery, silverware; how make luminous 


paper. photograph papers, ete. 
nder the head of Tonks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, ete. 
Under the head of Alloys over 700 receipts are 
ven. ¢ overing a vast amount of valuable infer- 
Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 


= the modes += 

ow to make Rubber Stamps forms the subject 

of a most valuable practical article. in which the 

compen te proces is described in such clear and ex- 
cit terms that y 

= mad at any intelligent person may readily 
For Lacquers there are 120 receipts: Electro-Me- 


tallurgy, 125 receipts; Bronzin recei 
‘ z. pts; Pho- 
mee and Microscopy are represented by 600 
nder the head of Etching there are 55 recei 
- pm acing practical directions for the pode wen sen 
of engravings and printing plates of drawings. 
Paints, Pigments and ‘Varnishes furnish over 


800 rece ipts, and erything rth ow 
he those —— > _ hoe know- 
nder the head of Cleansing over 500 reci 
are given, the sco ne 

the Temoval or pe being very Sree. wage gave | 


Perfect Newspaper File 


OF eoneere 





The Koch Patent File, for preserving Newspapers, Mag: rmleery * d Mod a hysic 
azines, and Pemphicts. ets, has been reanaiiy improved and Cre 2s feolesy, Pbisil, er srt IA a 
price reduced. Subscribers to the SCIENTIFIC AMERI- cetrical "En iucer' ng, Ass omy (Allegheny 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be | Observato LER, late , 
led for the low price of $1.50 by mail, or $1.25 at | at the | Di i examinations for next t 
: cunereptien 12th. $100 for best entrance @: avers 
is the place to study engineering.” 


ng.” Por eatalogu 
_W. J. HOLLAND, Ph.D., ee Po 


WASHBURN 


Guitars, Mandolins & Zithers 
in volume and quality of tone are 
the BEsT IN THE WORLD. War- 
rented to wear in any climate. 
Sold by all leading dealers. Beau- 
tifully Mlustrated souvenir cat- 


OPEN TT we PAMIBRICAN © » in 
HORN © 08: zigtos.ta preserve fhe paper Adress” 
eee 
figuring with a 
COMPTOMETER. 


The ive ones are doing 
so today. Why aren’t you? 

















Ga Write for pamphiet &, 2 alogue with poreralte of famous 
PELT & TARRANT MPG. 00. artists will be Malied 
52-56 Illinois Street, LYON & HEALY, CHICAGO, 
CHICAGO. 








pie MODELS ruiinn Toor 


od 00.108, 108 Liberty Bt N.Y: Y. 





THE MILITARY ENGINEER AND 
—A lecture by Col. W. R. - ad bigs Bae 


Cutiews Course. et ern 
Military Engineering 8. Biewes, Mili- | 
Bridges, Surveys —_ Explorations, Boundary and 
e Surveys. Conta in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. ot rice 10 cents. To be had at 
this office and 


ATA 











MACAZINE CAMERA. 





of objects and materials, bleac leather, metals, , 
cleaning furniture, clothing, eaching Ne 

and the restoration and preservation of all kinds 
of objects and materiais. 


are given. tics and Perfumery some 500 recetpts. 


soaps nave nearly 300 receipts. 
ose Who are engaged in 
will find in this. book much that is of 
ractical value in their res: ve callings. 
10se who are in search of rhe merges business 


or employment, be OF home manufacture 
in it hundreds of most 


of sample articles, 
&9™ Send for descriptive circular. 


- ar of industry 


excellent suggestions. 


OFFICE, 
361 Broadway, New Veork. 








the Grand Prize at late Paris Exposition, 


ARE HOLES. Det and attend Makers 











Bores SMOOTH, ROUND, OVAL, and SQ Boxes, 
anand iS. in neat case, or we. for 


BRIDGEPORT GUN Serer oo to Broadway. New York. 


N CONVEYOR! 
Sand, Clay, Tan Bak, Cinders, Ores, Seeds, bc, 


BIT ===5 











Handling 6Fain, Coal, 


PROPOSALS. 


NOTICE TO AR ARCHITECTS. 


THE Honorable the Chief of Commissioner of Lands and 
Works hereby invites Arcmtects to submit, on or 
before the 3th September next, (competitive) pians and 
estimates of cost for the corstruction of certain Pro- 
vincial Government Buildings. 

Particulars of competition and further information 
can be obtained from the ee a 


8. GORE, 
ty © ommissionsr of Lands & Works. 


mY ment, 
jelé 


h June, 1892. 


Lands and W Arke't 
Victoria, B. C. 





Poros ee oo PLANT. C NITED 
Beret rr iss) pp ver, 

 - ie eee a n du pion iil A 
une posais, w ree 
ceived Sealed ror i crclock a.m. ahi Au 
gust 1, for building or leasing a dredging plant for 
use at the works of vAtchafalays at the junction of the 
Mississippi, = md ana A yey > Rivers, near Turnbull 
Island, — Specifieations, ma blank 
f of p aaa ‘Aetatlens information will fur- 


‘orms 0 
meee ras "application to this office. The attention of 
bidders is invited to the Acts of Gonareee approved 
27, 1885, and February =. ¥ 
414, Statutes at 


and vol. &, 

yment of convict labor or the labor ort“ 
fonvign immigrants brought into this country for the 
e under contract or agreement. Preference will 


382, 
> on shutting the 
asmsted” 


SI 


ven to aruces of ‘domestic manufacture, The 
ht is reserved to reject Pay eos all proposais, youn 
LLIs, Ist Lieut. Corps cf ra, U. 8. Army. 


HELICOID SHANK WOOD SCREWS. 


U.S. Pate: July %, 1885 July 1, 1890; Peb. 17 and Mer. 14, 1899. 

This patent- 
ed improve- 
ment in 
woud screws 
is especially 


valuable for 

work as well as for all other where ordinary 
ws are yy The chiel advantages are: 
of boring the second time 





in the o 
The strain upon the po slot and head, while being 
rotated, +t meen less than in aiar screws, and the 
to split the wood, mar the slot, and break the 
ereby avoid 

RUSSELL & ER WIN MFG. COMPANY, 
New Gritain, Conn., U. 8. A. 

NEW YORK, PHILADELPHIA, BALTIMORE, LONDON. 


DEAF: & HEAD MOISES CURED 


beard. Svecessful when a!| remedies fail. Sold FREE 


eal ty F. Mascon, 658 Bway, N. -¥. Write for book of 
THE = LOOSE PULLEY OILER 
N THE WORLD. 


VANDUZER PaT. L, PUL. OILER 


Keeps Pulley coiled 3 to 4 weeks with one 
Biling. Cost 25, 90, 40, 60, G5 and 85 conte 
each. Send Price and TRY O NE. 
State diameter and seed o! 54, ny 
send Catalogue free. Mention this paper. 
VANDUZEN & TIFT 00.Ciacinaed,O, U8.A, 



















MAHOGANY 
And all Fancy Woods. 
TEAK FOR YACHTS, SPANISH CEDAR 
FOR SHELLS, etc. 
THE E. D. ALBRO OO., 


Eastern) 200 Lewis Street “ > 
1s 200 Ts *}New York, 0, & A. 


mnch, 
H. T. BARTLETT, Mg’r. F. W. HoNeRKAMP, Ass’t Mg’s. 
(Mills, C incinnati, oO. ) 
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HOW TO MAKE A STORAGE BAT- 
tery.— By G. M. Hopkins. — Directions tor making a 
Planté battery and for charging the same. With 4 illus- 
trations. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 845. Price Wcents. To be had at this 
office and from al! newsdealers. 
— FIRST CLASS CURTAIN DESK 
» Fouranda Halffeetiong. Un- 
Hmited variety in stock and to order. 


American Desk & Seating Co. 









270-272 Wabssh Av., CHICAGO, U.S.A. 




















World's Fair Exhibitors 


ATTENTION. 


we you desire the services of a reliabie company 
to receive, install and superiutend your exbibit 
during the World's Columbian Exposition? 
We can save you money. Cpeneemoast references. 
Write for pamphlet and part:cuiars. 
CHICAGO COMMERCIAL COMPANY, 
1, 42, 03 Home lnsurance Bidg., ps mae 


To Inventors. 


‘offers St HHitles atoll 


hinery 


E. Keo i 
and he Kh nvent} 
sad ony ¢ cnt ad yp ey 4 
any improv cay st goes wm ot h ie 
Ph of men have crude really VE - 
= Ln. gee lack mechanical training 
ted arti alactured 
Ist Seneca Ste, Glevela Okie, 





ARTESIAN 


Wells, Of! and Gaz Welis, driliec 
to depth, from 50 





{manc'ters, } Chicago, Ill 





gengior | BORDEN, SELLECK & CO., 














He 









———— oe 


Movertise ements. 











inside Page, cach insertion - « 75 cents a lint 

Back Page, cack insertion ~- - « - $1.00 a line 
The abo are charges per agate line 

: in This votice shows the width of vot the ne, | 


words per line. 
: vings may bead adver- 


and is set in agate type. 
Usements at the same rate per agate line, by measure- 


ment, as the letter press. Advertisements must be 
received at fwblication Office a» early as Thursday 


morcing te appear in the following week's issue. 








OVERMAN WHEEL CO. | 


Bost on. WASHINGTON. Perea. Sant FRAMNCIOCO. 
AG. SPALDING & BROS., Special Agents, 
OAD naw Yorn. PH ADE LPIA, 
PO vU srw FOwBDR? | 
We can supply !t with the 


Motor of the 19th Century 


to 7 horse 
Cost about one an to 


power. 

ioe, my value Mea.” 

What ‘othars think of me is stated 
in catalc 


CHARTER GAS “ENGINE CO. 
P.O. Box 14, Sterling, Tl. 








| Regular 
Felden T4 


| Daylight 













\___ THE BRIDCE PORT W 


MANUFACTURERS OF— 


WHEELERS [/ATENT Wo0D f ILLE} 


)ILICATE T 


INIGS 


y; A 
GRANVILLE 
GENERAL AGENT & SUPT, 


ee ge ee, and Al 





(OOD FINISHING CO. 7 











KODAKS, 


= nb season "| 


Ordinary $6. on te $65.00. 


Latest improvements, registers for ex: | 
posures ; glass plate attachments ; daylight | 


~ | loading, etc., etc. Send for catalogue, 


THE EASTMAN COMPANY, 
Rocugster, N. Y. 





“he reat, 7 ‘CO. 
Baron Ox10. 
Send for list. 





ee ania 
CAN’T TURN THEM OUT ee!) ENOUGH, | 





ee eons ion ** union Lubrica- 
the simplest, most efficleut and sation 


ala sands tn daily ues ———! on m the 

















A form of 8 cent. I 

based on i od fruit tomas of Goloreie’ 
Guaranteed Bank, 
particulars 


styles and sizes | 

















“Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 





a the Essential Features greatly perfected 
The Most Durabie in A 

Easiest Running and Most Silent. 
fi. cleaned in 10 seconds 


— Typoonter Ce. 3 Syracue, te hal bb 
PATENT JACKET KETTLES 


Plain or Porcelain 











eR 
Y AUTOMATIC 
TIME RECORDER. 


Every empleye keeps 
his own time, 


mple, accurate, ical 
Manufactured by 
BUNDY MFQ. CO., 
Binghamton, N. Y. 
GI” Send for circular. 





212 
FEED WAL 








THD AMORIGAN BULL TOLEPSONE 0 







DAVIS BOAT 


Speed ® miles an hour. 


GF" SEND 10c, FOR COMPLETE CATALOGUE, 


AND OAR CO., DETROIT, MICH. U.S A 





95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1976, No. 174,465, and January 30tb, 
1877, No. 186,787. 

The transmission of Speech by all known 
fora of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, aod renders each 
individual user of telephones not furnish- 








ed hy it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 
= THE einBs PATENT 
DUST 


PROTECTOR. 
and moath 















For protecting 
rose pare de dust of 






Gibbs Respirater Ce., 
% 8. La Galle Bt., Chicago. 


SEND FOR CATALOGUE. 





TOOL GRINDER 


Has no pumps, 
no valves. No 
piping required 
to supply it with 
water. Always 
ready for use. 
Simplest in con- 
struction, most 
.... efficient in oper- 
“ation. Send for 

~~ Catalogue and 
ao” Prices. 





W.F.& JOHN BARNES CO. 
1999 Ruby Street, Rockford, fll. 








‘Pawan aids GO..81. L008 ba 


ATENTS! 


MpEE NW «& py tn connection 
wht 1. pabdlication of the SCIENTIFIC 
AMERICAN, continue to yet & 
ments, and to act as Solicitors of 

--_~ 


for lav 
io this lime of bust they years’ 
crpertence . and now e meget factht Te 





preparation Patent Dra Spectfication 
greseouee of Apis cations a fier Pacente in the U 


ae bes Sond to ta ale ot Ga 
‘ ~ » toe on iv - 
rigtts for Goons, Labela Hetaneen Assinn and 
Keports on Infringements of Patents. Al! business in- 
trusted to there ts done — wots ph ahaha: 
hems, of Very reasons’ 

Bg Rs 
poy information 

ADE pours 
Designs, Patents. vals, Retasnes. 
Se Cases. Hints on the sale 
oan” send, 


re of charge, & Synopsis of Foreign Pa- 
awe, sbi Pad the ovet and method of 
Ferents tn all the princtpal cowatries of the 
MUNN & ©O., Solicitors of Patents, 
361 Brondway, New York. 


USES ASL TS 














Columbias. 


We've written a book— All 
about Columbia bicycles— 52 


pages—4i illustrations — In- 
teresting reading of definite 
truth—Words of experience — 
Pope Mfg. Co.,221 Columbus 
Avenue, Boston. 
Free onapplication to any Columbia agent, 
two-cent 


or sent by mail for two stamps. 


ELECTRO VAPOR ENGINE. 
GAS OR GASOLINE FOR FUEL. 


NO BOILER. 











NO ENGINEER. 


oo) 


MANUFACTURED BY— 
THOMAS KANE & CO., 
CHICAGO, ILL. 

Gi" Send stamp for catalogue * V.” 





EDISON 
GENERAL ELECTRIC CO. 


INCANDESCENT AND 


Stationary and Railway Motors.—Lamps.—Cables.—Safety Devices. 


DISTRICT 


ahaha 


Mass. ' Rocky Mountain. . .... Masonic Building, Denver, Colo. 


Yertone,og,Sowth Amartenn Departmen i gis bis surceingn utiaing. Broad Steget New York 


ARC LICHT PLANTS. 


OFFICES. 
Pacific Coast.. Edison B’lding, 112 Bush St., §. Fran., Cal. 
Pacitic Northwest... Fleischner Building, Portland, Ore. 


NO FIKE. NO DANGER. | remit by postal order, 








A 4 CommaotIOU: PEACH ORCHARD. 
jon of a f 


DC ae beained f 
CIRNTEF! 
zy 170. 10 cents each. To 
rom ‘all newsdealers. 








eo Tire Bicycles. 


yo Witt Rk Cd 











THe 





ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly—52 Nambers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 


postage prepaid, to any subscriber in the United States, 

Canada, or Mexico, on receipt of three dollars by the 

publishers; six months, $1.50; three months, $1.00. 
Clubs.—Special rates for several names, and to Post 

Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 


MUNN & CO., 361 Broadway, New York. 
_——-o0——_—_——— 


Scientific American Supplement 


MUNN & CO., 361 Broadway, New York, 


Building Edition, 


Tue SCIENTIFIC AMERICAN ARCHITECTS’ AND 
monthly. 





The 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.0 a year. Remit to 
~~ oon Publishers, 

361 Breadway, New York, 








Pe St Sela 


























